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Decl arati on of the Record of Decision
Site Nanme and Location

Stationary Low Power Reactor-1 Burial G ound,
Boi I i ng Water Reactor Experinent-1 Burial Gound, and
10 No Action Sites Wthin the
Auxiliary Reactor Area and the Power Burst Facility

I daho National Engi neering Laboratory
| daho Fal | s, |daho

St atenent of Basis and Purpose

Thi s document presents the selected remedial action for the Stationary Low Power Reactor-1 (SL-1) buri al
ground, the Boiling Water Reactor Experiment-1 (BORAX-1) burial ground, and 10 no action sites in Waste Area
Goup 5. The renedial actions were selected in accordance wi th the Conprehensive Environnental Response,
Conpensation, and Liability Act (CERCLA) as anended by the Superfund Arendnents and Reaut horization Act
(SARA) (hereafter referred to collectively as "CERCLA"), and is consistent, to the extent practicable, with
the National G| and Hazardous Substances Pollution Contingency Plan. Infornmation supporting the selection
of the remedies for the burial grounds is contained in the Adninistrative Record for the SL-1 and BORAX-I
burial grounds (Operable Units 5-05 and 6-01). The Adnministrative Record for Track 1 sites in Waste Area
Goup 5 contains information regarding the 10 no action sites (Qperable Unites 5-01, 5-03, 5-04, and 5-11).

The U. S. Department of Energy (DOE) is the | ead agency for this decision. The U S. Environmnental
Protection Agency (EPA) and the |Idaho Departrment of Health and Welfare (I DHW have participated in the
evaluation of the final action alternatives. The EPA and | DHWboth concur with the selection of the
preferred renedy for the SL-1 and BORAX-1 burial grounds and with the no action determinations for the 10
Track 1 sites.

Assessnment of the Sites
Actual or threatened rel eases of hazardous substances fromthe SL-1 and BORAX-I burial grounds, if not

addressed by inplenmenting the response action selected in this Record of Decision, may present a current or
potential threat to public health, welfare, or the environnent.

The 10 no action sites do not present a threat to hunman health or the environnent.
Description of the Sel ected Remedy

The | daho National Engineering Laboratory (INEL) has been subdivided into 10 waste area groups for
investigation pursuant to the Federal Facility Agreenent and Consent O der between the DCE, EPA, and | DHW
The SL-1 burial ground is designated Operable Unit 5-05, one of 13 operable units in Waste Area Group 5; the
BORAX-1 burial ground is Operable Unit 6-01, one of five operable units in Waste Area G oup 6. The mgjor
conponents of the selected renedy for both sites are:

. Cont ai nnent by capping with an engineered barrier constructed primarily of native materials

. For BORAX-1 inplenentation will included consolidation of surrounding contaninated surface
soils for contam nant under the engi neered cover

. Contouring and gradi ng of surrounding terrain to direct surface water runoff away fromthe caps

. Peri odi ¢ above-ground radi ol ogi cal surveys follow ng conpletion of the caps to assess the
effectiveness of the renedial action

. Periodi c inspection and mai ntenance foll owi ng conpletion of the caps to ensure cap integrity
and surface drainage away fromthe barriers

. Access restrictions consisting of fences, posted signs, and pernmanent markers



. Restrictions limting land use to industrial applications for at |east 100 years foll owi ng
conpl etion of the caps

. Revi ew of the renedy no |l ess often than every five years until determ ned by the regul atory
agenci es to be unnecessary.

The sel ected remedy addresses the principal threats posed by the burial grounds by providing shielding
fromionizing radiation, a barrier to inhibit ecological and hunman intrusion, and a |l ong-lasting cover to
di m ni sh the effects of wind and water erosion.

Statutory Determnation

The sel ected renedies are protective of human health and environment, conply with federal and state
requirenents that are legally applicable or rel evant and appropriate requirements (ARARs) to the renedial
actions, and are cost effective. These renedies utilize permanent solutions and alternative treatnment
technol ogi es to the maxi num extent practicable. However, because treatnent of the principal threats of the
two burial grounds was not found to be practicable, this renedy does not satisfy the statutory preference for
treatnent as a principal element of the renedy. The EPA' s preference for sites that pose relatively | ow
long-termthreats or where treatnment is inpracticable is engineering controls, such as containnent. The
radi oactivity at each burial ground precludes a rermedy in which contam nants could be readily excavated and
treated wi thout unacceptabl e exposures to workers. The primary contributor to risk is a short half-lived
radi onucl i de nore effectively managed by providi ng engi neered contai nment while allow ng the radionuclide to
decay naturally.

Because these renedies will result in radionuclide-contam nated substances remaining on site at the
burial grounds in excess of health-based |levels, reviews will be conducted within five years after
commrencenent of the renedial actions. Subsequent reviews will be conducted no | ess often than every five
years thereafter to ensure that the renedi es continue to provi de adequate protection of human health and the
environnent. The periodic reviews will be discontinued when the regul atory agenci es determ ne the sites no
| onger pose an unacceptable risk to human health or the environnent.

Si gnature sheet for the foregoing Stationary Low Power Reactor-1 Burial Gound, the Boiling Water
React or Experinent-1 Burial Gound, and 10 no further action sites in Waste Area Group 5 at the |daho
Nati onal Engi neering Laboratory Record of Decision between the U S. Departnent of Energy and the U S.
Envi ronnental Protection Agency, with concurrence by the Idaho Departnent of Health and Vel fare.
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Si gnature sheet for the foregoing Stationary Low Power Reactor-1 Burial Gound, the Boiling Water
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Deci si on of Sunmmary
1. Site Name, Location, and Description

The | daho National Engineering Laboratory (INEL) is a government facility managed by the U S. Departnent
of Energy (DCE). The main security gate in the southern portion of the site is located 44 miles (71 kn) west
of ldaho Falls, Idaho. The I NEL occupies 890 square niles (2,305 kn¥#) of the northeastern portion of the
Eastern Snake River Plain. The Stationary Low Power Reactor-1 (SL-1) and Boiling Water Reactor Experinent-|
(BORAX-1) burial grounds are approximately 38 and 52 niles (61 and 84 kn) west of Idaho Falls (Figure 1).

The SL-1 site is located about 1,600 feet (488 m northeast of the Auxiliary Reactor Area Il and
includes the surface-soil area surrounding a 600- by 300-foot (182.9- by 91.4-nm) fenced burial ground (Figure
2). Approxinmately 99,000 cubic feet (2,800 m3) of radionuclide-contaninated debris, soil, and gravel are
di sposed of in the burial ground. An estimated 2 feet (0.6 m) of soil with a thick grass cover lies over the
wast e.

The BORAX-1 burial ground is |ocated about 2,730 feet (832 n) northwest of the Experinmental Breeder
Reactor-1, a national monunment. The BORAX-1 site includes a 200- by 420-foot (61 by 128-m) surface-soil
contami nation area surroundi ng the 100- by 100-foot (30- by 30-n) fenced burial ground (Figure 3). The
vol ume of buried radionuclide-contam nated soil and debris is approxi mately 6,336 cubic feet (180 m3). The
84, 000-square foot (7,800-n¥) area was covered with 6 inches of gravel in 1954, but grass, sagebrush, and
ot her plants have reseeded the area since then.

The INEL was originally established as the Nati onal Reactor Testing Station by the U S. Atom c Energy
Conmmi ssion in 1949. The National Reactor Testing Station's mission was to build, test, and operate nucl ear
reactors, fuel processing plants, and support facilities. The INEL's current mssion, as directed by the
DCE, is the integrated of engineering, applied science, and operations in an environnental |y conscious, safe,
and cost-effective manner.

The SL-1 and BORAX-1 burial grounds are historical disposal areas and do not host any current prograns.
Qurrent activities are limted to periodic observation for maintenance of the fences and grounds and
nonitoring for radioactivity.

O the approximately 11, 700 peopl e enpl oyed at the INEL, none work full time at either burial ground.
There are no residential communities within the | NEL boundaries. The nearest residential community is Atomc
Cty, located approximately 1 mle (1.6 km south of the INEL boundary, with a population of 25. Larger
communities near the INEL include Idaho Falls, |ocated approxinmately 44 nmiles (71 kn) to the east of the main
gate, with a popul ation of 43,973; Blackfoot, |ocated approxinmately 37 mles (60 kn) to the southeast, with a
popul ation of 9,646; and Arco, |located approximately 19 mles (31 kn) to the west, with a popul ati on of
1, 016.

<I M5 SRC 1096147E>
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Most of the area surrounding the INEL is either uninproved rangel and or farm and, and approxi mately
330,000 acres (1,300 km#) of the INEL are open to grazing by permt. However, grazing is prohibited within 2
mles (3 km of any nuclear facility, and no dairy cows are allowed. Approximately 95% of the INEL site has
been withdrawn fromthe public donmain by land transfer fromthe U S. Bureau of Land Managenent to the DCE.

The climate of the region is arid to semiarid. Average annual precipitation is 8.71 inches (22 cm,
wind is generally fr5omthe sout hwest with average speeds of 5 to 9 niles per hour (8 to 15 km hour), and
average air tenperatures are 64.6!F (18.1!C) in the summer and 18.8!'F (-7.3!C) in the winter.

The INEL lies in the Pioneer Basin, a closed topographic depression |ocate on the Eastern Snake River
Plain. El evations range from approxi mately 4,800 to 5,400 feet (1,463 to 1,646 n) with a total relief of
about 600 feet (183 m). The area receives surface water fromrainfall, snowrelt, and streanflow. The
streanfl ow sources are the Big Lost Rver, the Little Lost Rver, and Birch Creek. Streanflow that reaches
the INEL goes to the Big Lost River playa or the Birch Creek playa and is |ost to evaporation and
infiltration. Consequently, there is little available surface water within the INEL site boundaries and none
avail able at the SL-1 and BORAX-I sites.

The Eastern Snake River Plain is a broad, flat plain conposed of thick basaltic flows covering rhyolitic
cal deras. The flows occur as layers of lava, ranging froma fewinches to a few feet thick, interspersed
with cinders, breccia, and unconsolidated sedi ments. Mich of the INEL's | and surface consists of basalt
flows. The western and central portions of the INEL lie within the floodplain of the Big Lost R ver, which
extends across the site fromthe southwest to the northeast. Alluvial deposits fromthe Big Lost R ver grad



into lacustrine (lake) deposits in the northern portion of the INEL where the Big Lost River enters a series
of playa |l akes. Less deposits (w nd-deposited silts) can be found covering the basalt bedrock over nmuch of
the rest of the INEL to thicknesses up to 20 feet (6 n). The |oess deposits are the source of the soi
typically found in the southern portion of the INEL. This soil is generally shallow, poorly devel oped, and
has a sandy-|oamor |oany texture

The Snake River Plain Aquifer, the largest potable water aquifer in Idaho, underlies the Eastern Snake
River Plain and the INEL. The aquifer is approximtely 200 mles (322 km) long, 20 to 60 mles (32.2 to 96.5
km) wide, and covers an area approximately 9,600 square mles (24,853 knm¥). The depth to the Snake River
Plain Aquifer varies fromapproxinately 200 feet (61 n) in the northeastern corner of the INEL to
approxi mately 900 feet (274 m) in the southeastern corner, a distance of 42 mles (67.6 kmj. Depth to
groundwat er is approximately 667 feet (203 n) in the vicinity of the SL-1 burial ground and approxinately 596
feet (181 n) near BORAX-I.

The INEL is a flat, sem arid sagebrush desert with plants typical of such ecol ogies. Inportant shrubs
i nclude bi g sagebrush, rabbitbrush, winterfat, shadscal e saltbush, nuttall saltbush, and gray horsebrush
The nost abundant vegetation types are big sagebrush, green rabbitbrush, bluebunch wheatgrass, thickspike
wheat gr ass, horsebrush, dwarf sagebrush, saltbush, and crested wheat grass.

The variety of habitats on the INEL support nunerous species of reptiles, birds, and mammals. Ten
reptiles, including the short-horned |lizard, the gopher snake, the sagebrush |izard, and the western
rattl esnake, and one anphi bi an species, the Geat Basin spadefoot toad, have been observed on the site. A
total of 164 species of birds inhabit the INEL, including sparrow, raptors, waterfow , swallows, Anerican
kestrels, killdeers, Amrerican robins, sage thrashers, sage sparrows, western neadow arks, house sparrows, and
mal | ards during the breedi ng season and sage grouse, rock doves, horned |arks, and bl ack-billed nagpi es
year-round. The 37 species of mammals found on the site include 18 species of rodents, four species of
| eporids, and six species of carnivores. The nost common rodents are the Townsend's ground squirrel, the
| east chi pmunk, the Great Basin pocket nouse, and Ord's kangaroo rat; the dom nant leporid is the rabbit;
common carnivores are the coyote and the |ong-tail ed weasel. Pronghorn antel ope and nmul e deer are frequently
observed.

Only two species have been identified at the INEL that are classified as endangered or threatened: the
bal d eagl e and the Anerican peregrine falcon. The bald eagle has been seen in the winter nmonths at or around
the INEL, and the peregrine fal con has been observed in the northern portion of the INEL on rare occasions.

2. Site Hstory and Enforcement Activities

The SL-1 and BORAX-1 burial grounds were constructed to di spose of contami nated debris, soils, and
gravel generated by the destruction of a snall nuclear reactor at each |ocation. The BORAX-1 burial ground
was established in 1954; the SL-1 burial ground was established in 1961. Both sites were identified in the
Consent Order and Conpliance Agreenent which was signed by the EPA and the DOE and promul gated in 1987
pursuant to the Resource Conservation and Recovery Act Section 3008(h). Under this agreenent, the DCE
initially assessed and screened the identified sites and established a procedure for conducting corrective
actions. Both burial grounds were identified as solid waste managenent units. The | NEL was proposed for
listing on the National Priorities List in July 1989. The listing was proposed by the EPA under authorities
granted by the Conprehensive Environnental Response, Conpensation, and Liability Act of 1980. This act is
al so referenced by the acronym "CERCLA" or as the "Superfund." The act was amended by the Superfund
Anmendnents and Reaut hori zation Act of 1986. References to CERCLA include the amendrments of 1986. The
National Priorities List identifies the highest risk sites, as determ ned by a screening and ranking process,
which are to be renediated via the CERCLA process. The INEL was officially placed on the Nationa
Priorities List in Novenber 1989

Subsequent to the CERCLA listing, the DOE, the EPA, and the |IDHW (collectively referred to as the
agenci es) negotiated a Federal Facility Agreenent and Consent Order and an Action Plan for renediation of the
INEL. The docurments were signed in Decenber 1991. Both burial grounds were classified as Track 2 operabl e
units, described in the Action Plan as operable units that may require field data collection before a
remedi al decision could be reached. A Track 2 investigation would deternine if no further action, an interim
action, or a renedial investigation/feasibility study was warranted.

Results of the 1993 Track 2 prelimnary scoping for the SL-1 burial ground | ed the agencies to concl ude
that the evaluation of the site should be elevated to a renedial investigation/feasibility study. The scope
of the investigation was limted to existing data, considered sufficient by the agencies to determne a
remedi al action for the site, and a feasibility study focused on exam ning renmedial alternatives selected in
ot her Records of Decision for simlar sites. |n addition, because of the simlarities of the BORAX-1 buria
ground to the SL-1 burial ground, the agencies deternined that both sites woul d be assessed in the sane
remedi al investigation/feasibility study.



This Record of Decision docunents the renedy sel ected based on the results of the renedia
investigation/feasibility study and additional information contained in the Adm nistrative Record for
Qperable Units 5-05 and 6-01. Addition details concerning the history of each of the two burial grounds
followin the next two subsections.

2.1 SL-1

The SL-1 was a small nucl ear power plant designed for the military to generate electric power and heat
for renote arctic installations. The reactor was operated from August 1958 until January 3, 1961, as a test,
denmonstration, and training facility. On the evening of January 3, 1961, the SL-1 reactor accidentally
achi eved a pronpt critical nuclear reaction, which caused a steam expl osion that destroyed the reactor and
resulted in the deaths of the three operators on duty. The reactor vessel and buil ding were severely danaged
and highly contam nated, and a massive cl eanup operation ensued to disnantle and di spose of the reactor and
bui | di ng.

A burial ground was constructed approxinmately 1,600 feet (488 nm) northeast of the original site of the
reactor. This was done to mnimze radiation exposure to the public and site workers that woul d have
resulted fromtransport of contam nated debris fromSL-1 to the Radi oacti ve-Waste Managenment Conpl ex over 16
mles (26 km of public highway. Oiginal cleanup of the site took about 18 nonths. The entire reactor
bui | di ng, contanminated naterials fromnearby buildings, and soil and gravel contam nated during cl eanup
operations were disposed of in the burial ground. The najority of buried materials consist of soils and
gravel .

Recovered portions of the reactor core, including the fuel and all other parts of the reactor that were
inportant to the accident investigation, were taken to the INEL's Test Area North for study. After the
acci dent investigation was conplete, the reactor fuel was sent to the Idaho Chem cal Processing Plant for
reprocessing. The reactor core mnus the fuel, along with the other conponents sent to Test Area North for
study, was eventual ly dispose of at the Radioactive Waste Managenent Conpl ex.

The SL-1 burial ground of three excavations, in which a total volume of 99,000 cubic feet (2,800m 3) of
contanminated material was deposited. The excavations were dug as close to basalt as the equi pnent used woul d
allow and ranges from8 to 14 feet (2.4 to 4.3 n) in depth. At least 2 feet (0.6 n) of clean backfill was
pl aced over each excavation. Shallow mounds of soil over the excavati ons were added at the conpletion of
cleanup activities in Septenber 1962. (Qperable Unit 5-05 is defined as the surface and subsurface soils and
debris within the 600- by 300-foot (183- by 91-n) SL-1 burial ground exclusion fence and the surface area
surroundi ng the burial ground (see Figure 2). Qher residual surface contami nation fromthe SL-1 accident is
being investigated in Waste Area G-oup 5 under Qperable Unit 5-12, site code Auxiliary Reactor (ARA)-23
whi ch is southwest of and adjacent to Operable Unit 5-05 (see Figure 2). ARA-23 includes the origina
l ocation of the SL-1 reactor.

Nurrer ous radi ati on surveys and cl eanup of the surface of the burial ground and surroundi ng area have
been perforned in the years since the SL-1 accident. Aerial surveys were perfornmed by EGRG Las Vegas in
1974, 1982, 1990, and 1993. The Radi ol ogi cal and Environnental Sciences Laboratory conducted gama radiation
surveys every 3 to 4 years between 1973 and 1987 and every year between 1987 and 1994. Particl e-picking at
the site was perforned in 1985 and 1993. Results fromthe surveys indicated that cesium 137 and it progeny
(decay product) are the primary surface-soil contam nants. During a survey of surface soil in June 1994, "hot
spots," areas of higher radioactivity, were found within the burial ground with activities ranging fromo0.1
to 50 mlliroentgen (nR)/hour. On Novenber 17, 1994, the highest radiation reading measured at 2.5 feet
(0.75 n) above the surface at the SL-1 burial ground was 0.5 nR/ hour; |ocal background radiation was 0.2
nR hour. A dose equivalent rate survey was conducted in 1995; all locations surveyed within Operable Unit
5-05 yi el ded readings at or bel ow the background val ue of 20 Irenl hr

Today the SL-1 burial ground is defined by a three-strand, barbed-w re exclusion fence posted with
radi ol ogi cal controls signs. Inside the burial ground the ends of the excavations are identified by concrete
markers. The surface of the burial ground is covered with various grass species. The two nmounds and severa
m nor depression due to subsidence are visible within the fenced area. A second radiol ogi cal -control fence
enconpasses the burial ground, a |arger contam nated surface soil area, and the Auxiliary Reactor Area | and
Il facilities. The fences, posted w th radiol ogical-control signs, and restricted access protect |NEL
wor kers and the public from exposure.

2.2 BORAX-1

The BORAX-1 reactor was a small experinmental reactor used in the summer nonths of 1953 and 1954 for
testing boiling-water reactor technology. |In 1954, the design mission of BORAX-1 was conpl eted, and the
deci si on was nade to make one final test, which resulted in the intentional destruction of the reactor. The
destruction of the reactor contam nated approxi mately 84,000 square feet of the surrounding terrain.



Imredi ately following the final test of the BORAX-1 reactor, nmuch of the radioactive debris, including sonme
fuel residue, was collected and buried on site in the reactor shield tank. Recovered fuel fragments and fuel
resi due were sent to the Idaho Chenical Processing Plant and Cak Ridge National Laboratory in Tennessee.
Reusabl e equi prent associated with the reactor was successfully decontam nated and used in the construction
of BORAX-11. However, the cleanup did not sufficiently reduce the radioactivity at the site; therefore, the
84, 000-square foot (7,800-n#) contam nated area was covered with approxinmately 6 inches (15 cn) of gravel to
reduce radiation levels at the ground surface.

Buried materials at the site consist of unrecovered uraniumfuel residue, irradiated netal scrap, and
contami nated soil and debris. Part of the waste was buried in the bottomhalf of the shield tank; the top
hal f of the tank was collapsed into the bottomand the void space was filled with debris. The burial ground
is contained within the foundation of the BORAX-1 installation, the dinensions of which are 18 by 32 by 11
feet (5.5 by 9.8 by 3.4 m. A nounded gravel and dirt cover approximately 5 feet (1.5 n) high and 30 feet (9
n in dianeter is centered over the buried shield tank. Operable Unit 6-01 includes the buried debris, as
wel |l as the 84, 000-square feet (7,800-nm#) of contam nated surface soil.

Field radiation surveys conducted in 1978 and 1980 detected radi ation at about three tinmes the
background levels in the central portion of the gravel-covered 84, 000-square foot (7,800-n#%) area
sout h-sout heast of the buried reactor. Radiation in adjacent areas was at background | evels. Surface and
subsurface soil sanpling of the 84, 000-square foot (7,800-m#) gravel-covered area in 1978 and 1980 i ndi cat ed
that radi oactive contanination exists and is highest at a depth of approximately 6 inches (15 cm at the
interface of the gravel cover and the original ground surface. Ongoing nonitoring of the site through the
use of radiation dosineters shows that radiation |levels are slightly above background | evels. On Novenber
18, 1994, the radiological field neasured at 2.5 feet (0.75 n) above the surface of the BORAX-1 burial ground
was 0.1 nR hour; |ocal background radiation was also 0.1 nR hour.

Today, the ground surface at the site | ooks very nuch |ike the surrounding terrain. Abundant native
vegetati on has grown over the nound and surrounding area. A large stake about 5 feet (1.5 m tall marks the
reactor location. A 6-foot (1.8-n)-high chain-link fence surrounds the burial ground, formng an encl osed
area approximately 100 feet (30 m) on each side. The contam nated surface soil area outside of the
chain-link fence is bounded by a two-w re exclusion fence. The fences, posted w th radi ol ogi cal -control
signs, and restricted access protect | NEL workers and the public from acceptabl e exposures.

3. Hghlights of Community Participation

In accordance with CERCLA °113(k)(2)(B)(i-v) and °117, a series of opportunities for public information
and participation in the remedial investigation and decision process for the SL-1 and BORAX-1 burial grounds
was provided to the public from Septenber 1994 through May 1995. For the public, notifications included fact
sheets that briefly discussed the investigation to date, INEL Reporter articles and updates, a proposed plan,
t el ephone briefings, and public neetings. The INEL Reporter is a periodic, public information publication of
the INEL's Environmental Restoration Program

In Septenber 1994, a fact sheet concerning the SL-1 and BORAX-1 renedial investigation/feasibility study
was sent to about 6,700 individuals of the general public and to 650 I NEL enpl oyees on the I NEL Comunity
Rel ations Plan mailing list.

The project was discussed at informal semnmiannual briefings in Twin Falls (CQctober 11, 1994), Pocatello
(Cctober 13, 1994), Moscow (Cctober 18, 1994), Boise (Cctober 19, 1994), and |daho Falls (Cctober 20, 1994).
During these briefings, representatives fromthe DOE and the | NEL di scussed the project, answered questi ons,
and listened to public coments.

Regul ar reports concerning the status of the project were included in the INEL Reporter and were nail ed
to those who were on the mailing list. Reports also appeared in two issues of Gtizens' Quide (a supplenent
to the I NEL Reporter).

In April 1995, another fact sheet concerning the project was sent to about 6,700 individuals of the
general public and to 650 I NEL enpl oyees on the I NEL Community Relations Plan mailing list. On April 11,
1995, the DCE issued a news release to nore than 100 contacts concerni ng the begi nning of a 30-day public
comment period, which began May 3, 1995, and ended June 3, 1995, pertaining to the SL-1 and BORAX-1 proposed
plan. Many of the news releases resulted in a short note in community cal endar sections of newspapers and in
public service announcenents on radio stations. Both the fact sheet and news rel ease gave notice to the
public that SL-1 and BORAX-1 docunents woul d be avail abl e before the begi nning of the comrent period in the
Adm ni strative Record section of the INEL |Information Repositories located in the I NEL Technical Library of
Idaho Falls, in the INEL Boise Ofice, and in public libraries in Idaho Falls, Fort Hall, Pocatello, Twin
Fal | s, Boise, and Mbscow. Also, table top displays were set up at the Gand Teton Mall in Idaho Falls (May
15-20), Burley Public Library (April 24-May 5), Twin Falls Public Library (May 5-26), Boise Towne Square Mall



(April 29), and the Pocatello Cty Building (April 24-May 15).

Qpportunities for public involvenent in the decision process for the SL-1 and BORAX-1 project began in
May 1995. For the public, the activities included receiving the proposed plan, receiving tel ephone calls,
attending the availability sessions at public meetings to informally discuss the issues, and submtting
verbal and witten conments to the agencies during the 30-day public comrent period.

Copi es of the proposed plan for SL-1 and BORAX-1 were mailed to about 6,700 nenbers of the public and to
650 I NEL enpl oyees on the INEL Comunity Relations Plan mailing list on April 28, 1995, urging citizens to
comrent on the proposed plan and to attend public neetings. Display advertisenments announcing the sane
information and the | ocations of public neetings on May 16, 17, and 18, 1995, in Idaho Falls, Boise, and
Moscow, respectively, appeared in seven major |daho newspaper. Large advertisenments appeared in the
foll owi ng newspapers on April 26: the Post Register (ldaho Falls); the Idaho State Journal (Pocatello); the
South Idaho Press (Burley); the Tines News (Twin Falls); the |Idaho Statesman (Boise); the Lew stown Morning
Tri bune (Lewi stown); and the Daily News (Mscow).

Post cards were nmiled on May 10, 1995, to about 6,700 nenbers of the public and to 650 | NEL enpl oyees
on the INEL Community Relations Plan mailing list to encourage themto attend the public nmeetings and to
provide verbal or witten comments. News rel eases and newspaper advertisenents gave public notice of public
invol venent activities. Oferings for briefings and the 30-day public comment period that was to begin May 3
and run through June 3, 1995 were al so announced. Personal calls were made to stakehol ders in Idaho Falls,
Pocatell o, Twin Falls, Boise, and Mbscow the weeks of May 8 and 15 to rem nd individuals about the mneetings.

Witten comment forns, including a postage-paid business-reply form were nade available to those
attending the public neetings. The forns were used to submt witten comments either at a neeting or by
mail.  The reverse side of the neeting agenda contained a formfor the public to evaluate the effectiveness
of the neetings. A court reporter was present at each neeting to keep transcripts of discussions and public
comrents. The neeting transcripts were placed in the Adm nistrative Record sections for SL-1 and BORAX-1,
Qperable Units 5-05 and 6-01, in five INEL Informati on Repositories. For those who could not attend the
public neetings but wanted to nmake formal witten coments, a postage-paid witten comrent formwas attached
to the proposed pl an.

A Responsi veness Summary has been prepared as part of the Record of Decision. Al fornal verbal
comrents, as given at the public neetings, and all witten comments, as submitted, are included in Appendix A
and in the Admi nistrative Record for the Record of Decision. Those coments are annotated to indicate which
response in the Responsiveness Summary addresses each comment.

A total of about 10 people not associated with the project attended the SL-1/BORAX-1 public mneetings.
Overal |, 10 provided fornal comrent; of these 10 people, three provided oral comments, and seven provided
witten conmments. Al comments received on the proposed plan were considered during the devel opnent of this
Record of Decision. The decision for this action is based on the infornmation in the Adm nistrative Record
for these operable units.

On August 2, 1995, the project manager fromthe | daho Departnent of Health and Wl fare D vision of
Environmental Quality gave a brief presentation on the projects to the Environmental Minagenent Site Specific
Advi sory Board-1daho National Engineering Laboratory. The advisory board is a group of individuals
representing the citizens of |daho, making recomrendations to DOE, EPA, and the state of |daho regarding
environnental restoration activities at the I NEL.

4. Scopes and Rol es of Operable Units and Response Actions

Under the Federal Facility Agreenent and Consent Order, the INEL is divided into ten waste area groups.
Each waste area group is further subdivided into operable units, each of which may contain one or nore sites.
The first nine waste area groups correspond to particular operating facilities on the INEL; the tenth waste
area group represents the entire INEL and the Snake River Plain Aquifer. The SL-1 site is part of Waste Area
Goup 5, which contains 13 operable units and is the only site in Operable Unit 5-05. The BORAX-1 site is in
Waste Area Goup 6 and is the only site in Operable Unit 6-01. A conplete evaluation of all cunmulative risks
associ ated with CERCLA action in Waste Area G oups 5 and 6 will be addressed in the respective conprehensive
renmedi al investigation/feasibility study for each waste area group. Cunulative risks for the entire INEL will
be addressed in the Waste Area Group 10 risk assessnent.

Exi sting data from past operating and di sposal activities were available to expedite the eval uati on of
these sites. Therefore, the scope of the remedial investigation for the SL-1 and BORAX-|1 burial grounds did
not include any sanpling or acquisition of new data, and a Wirk Pl an was not produced. A focused feasibility
study, one that exam ned only those alternatives that had been previously selected in Records of Decision for
simlar sites, was performed.



The SL-1 site is defined as the buried waste in the SL-1 burial ground plus the surface soils in the
surroundi ng area shown in Figure 2. The BORAX-| site is defined as the buried waste in the BORAX-1 buri al
ground plus the surface soil in the surrounding 84, 000-square foot (7,800-n¥%¥) area illustrated in Figure 3.
This Record of Decision addresses the contam nated surface soils and buried wastes at both burial grounds.
Bot h of these sites pose unacceptable risk to human health and the environment, primarily because of the
risks fromdirect exposure to ionizing radiation fromthe buried wastes. There is also a | esser but still
unaccept abl e risk due to soil ingestion. The purpose of this response is to inhibit current or future
exposure to the buried waste and to reduce risks fromsoil ingestion.

5. Site Characteristics

This section sumarizes the historical data used to evaluate at the SL-1 and BORAX-1 burial grounds.
The agencies deternined that sufficient data exist to recomend a remedial action for each site, therefore,
no sanpling was conducted for the renedial investigation. A conplete discussion of the site characteristics
for the SL-1 and BORAX-1 burial grounds can be found in the renedial investigation/feasibility study and the
Adm ni strative Record for Cperable Units 5-05 and 6-01.

5.1 SL-1

On January 3, 1961, the SL-1 reactor was destroyed by an acci dental nuclear excursion that resulted in
a steamexplosion. Very little contam nation was rel eased to the environnent at the tinme of the accident due
to the contai nnent provided by the reactor building; however, demolition and cl eanup activities resulted in
the spread of contam nation over surface soils fromAuxiliary Reactor Area Il to the SL-1 burial ground.
Nurrer ous radi ol ogi cal surveys, surficial soil sanpling, and particle-picking activities have been conducted
in the years since the accident. The follow ng section sumrarizes the results of these activities.

5.1.1 Previous lnvestigations

The DCE' s Radi ol ogi cal and Environnental Sciences Laboratory conducted gamma radiati on surveys in the
vicinity of Auxiliary Reactor Areas | and Il and the SL-1 burial ground every 3 to 4 years between 1973 and
1991. The areas north of Auxiliary Reactor Areas | and Il and northeast of the SL-1 burial ground had the
hi ghest gamma radiation intensities. Soil sanpling in 1977 found that cesium 137 was the primary
cont am nant .

The I NEL's Waste Managenent Group surveyed areas in the vicinity of Auxiliary Reactor Area Il and
outside of the SL-1 burial fence in 1985. The survey identified and mapped 236 radi oactive particles, of
whi ch 219 had nmaxi num surface readi ngs of 20 nR hour or greater. O these, 16 had readings greater than 200
nR hour (the maxi mum readi ng possible for the instrunents used in the survey). Atotal of 44 of the particles
were renmoved. Particles with readings greater than 200 nR hour that were | ocated on the road between
Auxiliary Reactor Area Il and the burial ground or were located in the disturbed area across Fill nore
Boul evard from Auxiliary Reactor Area Il were renoved.

The INEL's Environmental Mnitoring Unit conducted annual radiol ogical surveys of surface soils within
the SL-1 burial ground fence from 1987 through 1992. One-third of the area was surveyed each year; at the
end of each three-year period, the entire area had been surveyed. From 1987 to 1989, readi ngs ranged from
0.05 to 11.0 nR hour neasured at contact. From 1990 to 1992, readings ranged fromO0.04 to 4.42 nR hour
neasured at contact.

In 1993, the Environnental Mnitoring Unit perforned a surface-soil radiol ogical survey and
particle-picking at the SL-1 burial ground. There were 874 particles identified with readings fromO0.01 to
200 nR/ hour at contact. Particles reading greater than 0.15 nR hour were renoved if they were located in the
top 3 inches (7.6 cm of soil. O the 874 particles, 709 were renoved for disposal at the Radi oactive Waste
Managenent Conpl ex. Activity levels of the particles deeper than 3 inches (7.6 cm) and left in place ranged
fromO0.01 to 50 nR hour.

As part of the 1993 effort, an area imredi ately adjacent and northeast of the burial ground was
investigated. O the 163 particles identified, 66 were removed. The renaining particles were |located at a
depth of greater than 3 inches (7.6 cn) and had activities ranging fromO0.1 to 250 nR hour. Three soil
sanpl es were collected froma depth of 0 to 1 foot (0 to 0.3).

Four soil sanples were collected fromthe vicinity of the SL-1 burial ground in a separate, unrel ated
sanpling effort conducted in 1993 as part of the Waste Area Goup 3 and Waste Area Group 10 soils
treatability study. The soil sanples were analyzed for gross al pha, gross beta, and cesi um 137.

A surface-soil survey in June 1994 found 217 particles within the burial-ground fence, with activities
ranging fromO0.1 to 50 nR' hour. There were 51 particles identified in the area just northeast of the burial



ground, with activities ranging from0.2 to 250 nR hour. |In Novenber 1994, a survey was conducted to
determine radiation levels within the burial ground at a height of 2.5 feet (0.8 M. A maximumof 0.5
nR hour was detected at two | ocations; the remainder of the area was at the |ocal background of 0.2 nR hour.

Aerial surveys of the SL-1 burial ground were conducted in 1974, 1982, 1990, and 1993. The surveys
det ected gamra radi ati on from man-nade sources in the area, with cesium 137 the primary contributor. The
1990 survey, which was used to define the site boundary, is illustrated in Figure 4. A risk assessnment was
conpl eted in August 1995 on the basis of soil sanples and dose equival ent rate neasurenments within the
i sopleth defined by the 1990 aerial survey (see Section 11.1).

<I M5 SRC 1096147G>

5.1.2 Nature and Extent

5.1.2.1 Surface Contamination. Operable Unit 5-05 conprises the area illustrated in Figure 2. Based on
the original source of surface contam nation (aerial distribution of contam nants during denolition and
cleanup of the SL-1 reactor) and the limted nobility of radionuclides in the soil at the INEL, it is
bel i eved that contam nation is restricted to the upper 0.5 foot (0.15 n) of soil. For the renedial
investigation, identification of the contaninants of concern associated with surface soils at SL-1 was based
on conparison of analytical data with background concentrations. Concentrations of the contam nants of
concern for surface soils were based on the 95% upper confidence limt of the analytical data, and the
assunption was nade that each contaminant is uniformy distributed across the site. Table 1 presents the
contaminants of concern for surface soils.

An assessnment of the surface soils surrounding the SL-1 burial ground was concl uded in August 1995
subsequent to the renedial investigation and proposed plan. Based on the results of this assessnent, all
dose equivalent rates within the Qperable Unit are at or bel ow t he background value or 20 Irenihr.

Table 1. Contam nants of concern and surface soil concentrations at SL-1.

Concentration (pG/Q)

Radi onucl i de 95% upper confidence limt I NEL Background a
Cobal t - 60 0. 36 No data avail abl e
Cesi um 137 904 1.28

Eur opi um 154 2.68 No data avail abl e
Strontium 90 1, 370 0.76

Thori um 228 1.6 2.1b

Thori um 230 and/ or urani um 234 2.7 1.88, 1.95
Thori um 232 1.4 2.1b

a. 95% 95% upper tolerance limt, grab sanple background concentrations from Background Dose Equi val ent

Rates and Surficial Soil Metal and Radi onuclide Concentrations for the I daho National Engineering
Laboratory, |NEL-94/0250, SM Rood, GA Harris, GJ. Wite, February 1995.

b. Thorium 228 and -232 were retained for evaluati on based on background data that were avail abl e when the
remedi al investigation was prepared; the above-referenced background docunment was rel eased after the
remedi al investigation was finalized.

5.1.2.2 Subsurface Contamination. Subsurface contamination at the SL-1 burial ground is restricted to
t he excavati ons that received contam nated building debris, equipnment, and gravel and soil fromdenolition
and cleanup following the SL-1 reactor accident. The estimated volune of buried contam nated naterial is
99, 000 cubic feet (2,800 m3).

The inventory and activities of radionuclides in the subsurface of the SL-1 burial ground were estinated
using the conputer nmodel ORI GEN2. Because 93% of the uranium 235 fuel was recovered during the accident
investigation and cleanup, it was assunmed that only 7% of the original quantity of fuel was disposed of in
the SL-1 burial ground. Inventories of radionuclide activities were generated for 1961, 1994, 2024, and 2094
and were utilized in the baseline risk assessnent to calculate risks for current, 30-year future, and
100-year future scenarios. Inventories were calculated for specific tinmes to account for the decay (decrease
through time) of parent radionuclides and the ingrowh (an increase through tine) of radioactive progenies.
The concentration of each contaninant of concern for each tine eval uated was estinmated using the assunption
that 7% of the nodel -generated activity for each contam nant of concern was uniformy distributed throughout
the source volunme. Table 2 presents contam nants of concern for the subsurface and estinated concentrations.



Table 2. Potential contam nants of concern and esti mated subsurface concentrations at SL-1 for
non- gr oundwat er pat hways.

Concentration (pG/Q)

Radi onucl i de July 1994 July 2024 July 2094
Cesi um 137 2. 29E+04 1. 14E+04 2. 27E+03
Strontium 90 2. 15E+04 1. O5E+04 1. 99E+03
Kr ypt on- 85 6. 91E+02 9. 94E+01 1. 08E+00
Samari um 151 5. 20E+02 4, 13E+02 2. 41E+02
Pr onet hi um 147 2. 62E+01 9. 46E- 03 8. 78E-11
Pl ut oni um 241 1. 96E+01 4. 62E+00 1.59E-01
Eur opi um 154 1. 84E+01 1. 64E+00 5. 80E- 03
Eur opi um 155 1. 24E+01 1.87E-01 1. O5E- 05
Pl ut oni um 239 1. 04E+01 1. 04E+01 1. 04E+01
Techneti um 99 6. 85E+00 6. 85E+00 6. 85E+00
Pl ut oni um 238 6. 72E+00 5. 30E+00 3. O5E+00
Anericium 241 2. 57E+00 2. 93E+00 2. 76E+00
Pl ut oni um 240 1. 56E+00 1. 56E+00 1. 55E+00
Zi rconi um 93 1. 04E+00 1. 04E+00 1. 04E+00
N obi um 93m 8. 09E- 01 9. 46E-01 9. 83E-01
Ant i mony- 125 7.30E-01 4. 01E-04 9. 89E- 12
Eur opi um 152 7.11E-01 1. 54E-01 4. 35E-03
Ur ani um 235 4, 60E-01 4. 60E-01 4. 60E-01
Cesi um 135 4, 34E-01 4, 34E-01 4. 34E-01
Ur ani um 236 2.32E-01 2.32E-01 2.32E-01
Tel lurium 125m 1. 78E-01 9. 78E- 05 2.41E-12
Ant i nony-126m 1. 78E-01 1. 78E-01 1. 78E-01
Ti n-126 1. 78E-01 1. 78E-01 1. 78E-01
Cesi um 134 9. 12E- 02 3. 81E- 06 2. 30E- 16
Tin-121m 2. 70E-02 1. 78E- 02 6. 76E- 03
Anti mony- 126 2. 49E- 02 2. 49E- 02 2. 49E- 02
Nept uni um 237 2. 14E-02 2. 14E-02 2. 15E-02
| odi ne- 129 1.12E-02 1.12E-02 1.12E-02
Pal | adi um 107 7. 38E-03 7. 38E-03 7. 38E-03
Ur ani um 234 6. 28E- 03 6. 79E- 03 7. 60E-03
Ur ani um 238 5. 64E- 03 5. 64E- 03 5. 64E- 03
Protactini um 231 3. 34E- 04 6. 26E- 04 1. 31E-03
Arreri ci um 242m 2. 40E- 04 2. 09E- 04 1. 52E- 04
Acti ni um 227 1.31E-04 3. 60E- 04 1. 00E- 03
Anerici um 243 3. 55E- 05 3. 54E- 05 3. 52E- 05
Prot acti ni um 234 7. 33E- 06 7. 33E- 06 7. 33E- 06
Curium 243 6. 83E- 06 3. 29E- 06 6. 00E- 07
Franci um 223 1. 81E- 06 4, 96E- 06 1. 39E- 05

5.1.3 Fate and Transport

Pot enti al pathways for contaminant nigration at the SL-1 burial ground are limted by site conditions.
The SL-1 site is fairly isolated, is gently sloped, is in a desert climted, and has a great depth to
groundwat er [approxi mately 667 feet (203 m]. Athough there is surface contam nation at the site, the
majority of contami nation is subsurface. |In general, the potential pathways for contam nant mgration
i nclude atnospheric transport and transport via surface water and groundwater.

There is a potential for w ndblown mgration of radionuclides present in the surface soil at the SL-1
burial ground, although the presence of a thick grass cover mnimzes nobilization of dust and its dispersion
by wi nd.

No surface-water nigration pathway exists at the site, and there are no surface-water features. The
SL-1 burial ground is in a topographic low, mnimzing the chance for significant erosion due to surface
water but increasing infiltration fromprecipitation. Flooding of the Big Lost River is no a concern at SL-1
because of topography, distance fromthe river, and the INEL's flood diversion system

No groundwat er sanpling data are available for the SL-1 burial ground, therefore the groundwater pathway
was eval uated using the GASCREEN (version 2.02) conputer nodel. Concentrations in the groundwater were
nodel ed for three hypothetical |ocations: the edge of the burial grounds, the downgradi ent boundary of the



waste area group (Figure 2), and the nearest downgradi ent INEL site-boundary (Figure 1). Goundwater flowis
generally fromnortheast to southwest. The groundwater nodeling perforned in support of the remedi al
investigation indicates that vertical nmigration of contamnants fromthe SL-1 burial ground is linmted. The
tendency of the contaninants to chemically react with naturally occurring nminerals in the soil and | ow annual
precipitation result in long transit times within the vadose zone (typically hundreds of years or nore). It
is assuned that no lateral mgration of contami nants has occurred within the subsurface because there is no
mechani smor driving force to nove contam nants horizontally. Infiltration of precipitation is primarily
vertical within the vadose zone and therefore would not contribute significantly to the horizontal mgration
of radi onucli des.

5.2 BORAX-I

In 1954, the design mssion of the BORAX-1 reactor was conpl eted and the deci sion was nade to conduct on
final experinment that would result in the destruction of the reactor. The excursion contam nated
approxi mately 84,000 square feet (7,800-m#) of ground, in a strip approxinmately 200 feet (61 n) w de and 420
feet (128 n) |ong, extending south-southeast fromthe reactor. Follow ng cleanup, the contam nated area of
approxi mately 84,000 square feet (7,800-m#) was covered with gravel to a depth of 6 inches (15 cm. Soil
sanpling of the 84,000 square foot (7,800-n¥%¥) area of surface contam nation was conducted in 1978 and 1980.
Results of these activities are sunmarized in the follow ng section

5.2.1 Previous |Investigations

In 1978, the Radi ol ogi cal and Environnental Sciences Laboratory performed a nultiphase study to assess
the distribution of radioactivity at the BORAX-l1 reactor burial ground. Exposure rates at 3 feet (1 n) above
t he ground were deternm ned.

A portabl e gamma-ray spectroscopy systemwas used to identify gamma-enmitting radionuclides. Insitu
gamra-ray spectruns were obtained fromnine |ocations. Surface-soil sanples were also collected at nine
l ocations outside of the graveled area in order to assess the extent of contam nation. The collection
| ocations were chosen to include sanpl es down range of the major debris and surface deposition zones. Soi
sanpl es were collected fromfive locations within the gravel -covered area and were anal yzed by gama ray
spectroscopy in order to assess the deposition and migration activity. Analyses of the soil sanples showed
that cesium 137 and urani um 235 were only detectabl e gamma-enitting radionuclides present. Sanples collected
fromthe gravel covering showed that 98% of the radi oactive contam nation was located within 2 inches (5 cn
of the gravel/soil interface

An investigation of the BORAX-I reactor was conducted in June and Novenber 1980. The investigation
consi sted of a gridded radiation survey of the BORAX-1 site, including high-resolution gamma spectroneter
nmeasurenents of the surface soil, soil sanples fromtrenches, and sodi umiodi de gama spectroneter profiles
of selected boreholes. The purpose of the radiol ogical characterization was to identify the radionuclides
present within the area and to specify their concentrations and distributions. Cesium137 was the only
man- nade ganma enmitter detected during the radiologicial surveys. Soil-sanple anal yses detected cesi um 137
strontium 90, uranium 235, and plutonium239. Results indicated that surface contam nation was limted to
relatively snall areas, mainly along a south-southeast line fromthe reactor |ocation

Aerial surveys of the BORAX-I burial ground were conducted in 1974, 1982, 1990, and 1993. The surveys
det ected gamra radi ati on from man-nade sources in the area, with cesium 137 being primary contri butor

Figure 5 illustrates the results of the 1990 survey.

5.2.2 Nature and Extent

5.2.2.1 Surface Contamination. Operable Unit 6-01 conprises an area approxi mately 200 by 420 feet (61
by 128 n). Based on the original source of surface contam nation (aerial distribution of contani nants
resulting fromthe final experiment of the BORAX-I reactor) and the linited mobility of radionuclides in the
soil at the INEL, it is believed that contamnation is restricted to the upper 1 foot (0.3 n) including 0.5
foot (0.15 n) of contaminated soil and 0.5 foot (0.15 m) of gravel cover.

Identification of the contam nants of concern associated with surface soils at BORAX-1 was based on
conparison of analytical data with background concentrations. Concentrations of the contam nants of concern
for surface soils were based on the 95% upper confidence limt of the analytical data, and the assunption was
made that each contaminant in uniformy distributed throughout the 200- by 420-foot (61- by 128-n) area
Tabl e 3 presents the contam nants of concern for surface soils



Tabl e 3. Contam nants of concern and surface soil concentrations at BORAX-1.

Concentration (pG/Q)

Radi onucl i de 95% upper confidence limt I NEL Background a
Cesi um 137 1, 817 1.28
Strontium 90 2.0 0.76

Urani um 235 68. 6 0.055 - 0.059 b

a. 95% 95% upper tolerance limt, grab sanpl e background concentrations for cesium 137 and strontium 90
from Background Dose Equival ent Rates and Surficial Soil Metal and Radi onuclide Concentrations for the
I daho National Engineering Laboratory, |NEL-94/0250, SSM Rood, GA Harris, GJ. Wite, February 1995.

b. Range of background for uranium 235 fromthe renedial investigation/feasibility study, Attachnent 1 of
Appendi x B.

5.2.2.2 Subsurface Contamination. Subsurface contami nation at the BORAX-1 burial ground is restricted
to the contam nated soil and materials deposited in the concrete foundation of the reactor structure. The
estimated vol une of contaminated material in the subsurface is 6,336 cubic feet (180 m 3).

The BORAX-1 inventory and activities of buried radionuclide were estinmated using the conputer nodel
RSAC-5. Decont ani nati on docunents prepared after the cleanup of the BORAX-I facility in 1954 reported that
12% of the uranium 235 fuel had been recovered. Based on this figure, it was assuned that 88% of each of the

associ at ed radi onucl i des remai ned unrecovered and was di sposed of in the burial ground. Inventories of
radi onucl i des were generated for 1954, 1994, 2024, and 2094 and were used in the baseline risk assessnent to
calculate risks for current, 30-year future, and 100-year future scenarios. Inventories were calculated for

specific tinmes to account for the decay (a decrease through tine) of parent radionuclides and for ingrowh
(an increase through tine) of radioactive progenies. The concentration of each contam nant of concern for
each eval uated was estinmated using the assunption that 88% of the nobdel -generated activity for each
contami nant of concern was uniformy distributed throughout the source volune. Table 4 presents the
contaminants of concern for the subsurface.

Table 4. Potential contam nants of concern and estimated subsurface concentrations at BORAX-I for
non- gr oundwat er pat hways.

Concentration (pG/Q)

Radi onucl i de July 1994 July 2024 July 2094
Cesi um 137 1. 20E+03 6. 02E+02 1. 19E+02
Strontium 90 1. 10E+03 5. 39E+02 1. 01E+02
Urani um 234 9. 29E+02 9. 29E+02 9. 29E+02
Samari um 151 5. 05E+01 4, 01E+01 2. 34E+01
Ur ani um 235 2. 94E+01 2. 94E+01 2. 94E+01
Krypt on- 85 1. 90E+01 2. 73E+00 2. 95E-02
Techneti um 99 4, 27E-01 4, 27E-01 4, 27E-01
Thori um 230 3. 34E-01 5. 38E-01 1. 17E+00
Pr onet hi um 147 2.77E-01 1. 00E- 04 9. 25E-13
Ur ani um 238 1.91E-01 1.91E-01 1.91E-01
Zi rconi um 93 6. 35E- 02 6. 35E-02 6. 35E-02
Ni obi um 93m 5.57E-02 6. 21E-02 6. 35E-02
Protactini um 231 2.18E-02 3. 83E-02 7.65E-02
Tin-126 1. 10E-02 1. 10E-02 1. 10E-02
Acti ni um 227 9. 51E-03 2. 29E-02 5. 95E-02
Cesi um 135 8. 29E- 03 8. 29E- 03 8. 29E- 03
Anti mony- 125 8. 14E- 03 4. 46E- 06 1. 10E- 13
Radi um 226 2. 88E-03 8. 77E- 03 3. 48E-02
Lead- 210 8. 99E- 04 4. 01E-03 2.25E-02
| odi ne- 129 6. 02E- 04 6. 02E- 04 6. 02E- 04
Prot actini um 234 2. 48E- 04 2. 48E- 04 2. 48E- 04
Eur opi um 154 1. 12E-04 9. 96E- 06 3. 53E-08
N obi um 94 6. 35E- 07 6. 32E-07 6. 32E- 07



5.2.3 Fate and Transport

Potenti al pathways for containment nigration at the BORAX-1 burial ground are limted by conditions at
the site. The site is fairly isolated, is gently sloped, is in a desert climate, and has a great depth to
groundwat er [approxi mately 596 feet (181 m]. Although there is surface contam nation at the site, the
majority of contanmination is in the subsurface. 1In general, the potential pathways for contaninant mgration
i ncl ude atnmospheric transport and transport by surface water and groundwater

There is a potential for w ndblown mgration of radionuclides present in the surface soil at the BORAX-I
burial ground, although the existing vegetive cover mnimzes the nobilization of dust and its dispersion by
wi nd.

No surface-water nigration pathway exists at the site and there are no surface-water features. Although
the BORAX-1 burial ground is |located on a slight rise, the slope of the ground i nmedi ately adjacent to the
siteis fairly gentle, minimzing the |ikelihood of erosion. Flooding of the Big Lost Rver is not a concern
at BORAX-1 because of topography, distance fromthe river, and the INEL's fl ood diversion system

No groundwater sanpling data are available for the BORAX-1 burial ground, therefore the groundwater
pat hway was eval uated using the GASCREEN (version 2.02) conputer nodel. Concentrations in the groundwater
were nodel ed for three hypothetical |ocations: the edge of the burial grounds, the downgradi ent boundary of
the waste area group (Figure 3), and the nearest downgradient INEL site boundary (Figure 1). Regiona
groundwater flow is generally fromnortheast to southwest. Results of the nmodeling indicated that vertica
mgration of contam nants fromthe BORAX-1 burial ground is linited. The tendency of the contam nants to
chemcally react with naturally occurring mnerals in the soil and | ow annual precipitation result in |ong

transit times within the vadose zone (typically hundreds of years or nore). It is assuned that no latera
m gration of contam nants has occurred within the subsurface because there is no mechanismor driving force
to nove contam nants horizontally. Infiltration of precipitation is primarily vertical wthin the vadose

zone and therefore would not contribute significantly to the horizontal mgration of radionuclides.
6. Summary of Site R sks

A baseline risk assessnent was conducted to evaluate current and future potential risks to human health.
The risk assessnments were conducted in accordance with the EPA R sk Assessment Cuidance for Superfund, Vol une
I: Human Heal th Eval uati on Manual and ot her EPA guidance. Risk scenarios and default paraneters used in the
ri sk assessnment were selected with concurrence of the agencies

Radi onucl i des are the only contami nants of concern at the SL-1 and BORAX-| burial grounds. Although
nonr adi oactive contam nants nay be present at either site, it was determned that, if present, they probably
represent an insignificant contribution to the total risk. Radionuclides present in surface soils at BORAX-I
and subsurface soils at both sites pose potential carcinogenic (cancer causing) risks to occupational workers
and future residents. Carcinogenic risks are generally a much greater concern than noncarci nogenic risks
fromradi onuclides. Therefore, the baseline risk assessnment focused on a quantitative assessnent of
carci nogeni ¢ risks. Noncarcinogenic risks were subjected to a qualitative evaluation and were elim nated
fromfurther assessnent. The assessnent considered the carcinogenic health effects that could result from
exposure to the contam nants under current occupational and future occupational and residential |and use
scenarios. The health effects differ depending on whether the sites are used for light industry or
residential devel opment. Effects could result fromdirect exposure to radiation, frominhal ation of
contami nated dust, or fromingestion of contam nated soil or groundwater. Section 6.1 summarizes the results
of the baseline risk assessmnent.

The baseline risk assessnment for Operable Unit 5-05 eval uated potentially contam nated surface soils in
an area 1,200 by 1,500 feet (366 by 457 m). Subsequent to finalization of the renedial investigation/
feasibility study report and the proposed plan, an evaluation of new data in conjunction with historica
sanpling and survey data deternined that surface soils within Operable Unit 5-05 do not pose an unacceptabl e
risk to human health or the environnent (see Section 11.1). Support docunentation for this deternination can
be found in the Adm nistrative Record for Qperable units 5-05 and 6-01

A qualitative ecol ogical risk assessment was perforned to evaluate potential risks to the environnent
due to contam nation at the SL-1 and BORAX-1 burial grounds. Section 6.2 sumarizes results of the
ecol ogi cal risk assessment.

6.1 Human Health Ri sks

A baseline risk assessnent was performed to evaluate the risks associated with taking no further action
at a site. Thus, it was assunmed in the assessment, as instructed in EPA guidance, that no remediation wll
take place. Potential risks for specified | and use scenari os were assessed.



The risk assessnment consisted of contami nant identification, exposure assessnment, toxicity assessnent,
and hunman health risk characterization. The contaminants identified at the SL-1 and BORAX-1 burial grounds
were based on historical soil-sanpling data and radi onuclide inventories cal cul ated using conmputer nodels.
The exposure assessment identified the potential exposure pathways for current worker and for future workers
and residents. The toxicity assessnent eval uated the potential health effects to an individual as a result
of exposure to contam nants. Exposure scenarios were chosen to reflect a range of potential future |and
uses. Industrial land use is assured for the next 100 years, after which residential use is considered
possi ble. Specifically, scenarios included the current use of the SL-1 and BORAX-1 burial grounds (current
occupational |and use) and potential future |and use scenarios (occupational and residential |and use) in
whi ch the onset of exposure are delayed for 30 and 100 years.

The baseline risk assessment was presented in two parts: (1) an evaluation of determnistic risk based
on standard EPA net hodol ogy and (2) an eval uation of the uncertainty associated with the mean risk using
probabilistic risk assessnent. The fist quantity (determnistic risk) is a point estinmate that represents a
quantified upper bound of risk. Determnistic risks are used by decision makers to define the estinate
excess risk that nmust addressed in renedial decisions. Probabilistic nethods are used in the second
evaluation to quantify the uncertainty associated with the determnistic risk. These nethods provide a nore
conpl ete understandi ng of the excess risk potential at a site by exam ning the |ikelihood of over- or
under - estimation risk

6.1.1 Contam nant ldentification

H storical soil sanpling analytical data were used to identify radionuclides present in surface soils at
both sites. The lists of radionuclides were screened based on conparison with background concentrations
determined for the INEL. The range of sanple concentrations was conpared to the range of background
concentrations. |f the nmaxi mum sanpl e concentrati on exceeded t he maxi num background concentration, the
radi onucl i de was retai ned and assessed in the risk assessnment (Tables 1 and 3).

Conmput er nodel s were used to generate lists of radionuclides with estinated activities for the
subsurface at each site. The radionuclides were screened based on availability of toxicological data and
potential for posing a significant risk. Radionuclides evaluated in the risk assessnent for the subsurface
are presented in Tables 2 and 4.

6.1.2 Exposure Assessnent

The obj ective of the exposure assessment was to estimate the nagnitude of exposure to contam nants of
concern at SL-1 and BORAX-1. The magnitude of exposure was determ ned by neasuring or estimating the
quantities of the contaminants avail able for contact at an exposure point during a specified time period
The results of the exposure assessnment were then conbined with contam nant-specific toxicity information to
characterize potential risks.

6.1.2.1 Exposure Scenarios. Only those exposure pathways where a plausible route of exposure can be
dermonstrated fromthe site to an individual were quantitatively evaluated in the risk assessnent. The
popul ations at risk due to exposure fromwastes at the SL-1 and BORAX-| burial grounds were identified by
considering both current and future | and use scenarios. For each of the two sites, 10 potential exposure
scenarios (five residential scenarios and five occupational scenarios) were examined in the baseline risk
assessnent .

The residential scenarios nodel a person living on the site 350 days a year for 30 years, beginning in
2024 and 2094 (30 and 100 years for 1994). The intrusive scenarios reflect conditions if the buried waste is
exposed. The nonintrusive scenarios nodel the risk to an individual who lives on the surface above the
wastes in 2024 and 2094 and to subsistence farmer on the site beginning in 2094.

The five occupational scenarios nodel nonintrusive daily industrial use without restrictions in 1994,
two 1994 site-specific evaluations reflecting occupational activities over the |ast few years, and daily
industrial use 30 and 100 years in the future in the years 2024 and 2094. Section 6.1.2.3 |ists exposure
paraneters for each scenario.

6.1.2.2 Media Concentrations. Linmted sanpling and anal ytical data were avail abl e regarding
contam nants present in the surface and subsurface soil at the SL-1 and BORAX-| sites. Surface-soil sanples
fromburial grounds and adjacent areas were used to evaluate the risk for soil ingestion, inhalation of dust,
and ingestion of crops, nmeat, and mlk for nonintrusion scenarios. Surface-sanple data were also used to
eval uate the external exposure pathway for the subsistence farner scenarios. Subsurface contam nati on was
eval uat ed based on radi onuclide inventories and activities estinmated using conputer nmodels. Al pathways for
the intrusion scenarios and the groundwater and external exposure pathways for the nonintrusion scenarios
wer e eval uated using the conputer-generated radionuclide inventories and activities. The radi onuclides and
concentrations evaluated in the baseline risk assessnent are listed in Tables 1 through 4.




To provi de an understandi ng of the external exposure risk present at the surface at the two sites, risk
attributable to the radiological field neasurements taken within the fence at each burial grounds was al so
evaluated. A radiologicial field survey conducted in Novenber 1994 found levels of 0.5 nR hour at the SL-1
burial ground and 0.1 nR hour at the BORAX-I burial ground. Measurenents were taken at 2.5 feet (0.8 m
above the ground surface. Local backgrounds were 0.2 nR hour for SL-1 and 0.1 nR/ hour at BORAX-1. However,
dose equi val ent rates measurenents taken in 1995 in the area around SL-1 yiel ded readi ngs at or bel ow the
background val ue of 20 Irenihr

6.1.2.3 Quantification of Exposure. The follow ng exposure pathways were consi dered applicable to the
eval uation of hunman exposure to contami nants at the sites: ingestion of soil; inhalation of fugitive dust;
ingestion of groundwater (residential scenarios only); ingestion of crops, meat, and mlk (subsistence farmer
scenario only); and external exposure fromradionuclides. The future residential setting included a
hypot hetical well, which could provide contam nated groundwater for use as drinking water. For the
subsi stence farmer scenario, the resident was al so assunmed to consume homegrown produce, neat, and m |k
produced on site

Adult exposure were evaluated for all scenarios and pat hways (external exposure; inhalation of dust; and
ingestion of soil, groundwater, and foods); child exposures (0 to 6 years old) were considered separately
only for the soil ingestion pathway in the residential scenarios. Children were included because children
ingest nore soils than adults, significantly increasing their exposure rate.

The exposure paraneters used in the risk assessnment were obtained from EPA and DCE gui dance. The
exposure paraneter default values in the risk assessnent are designed to estimate the reasonabl e maxi num
exposure at a site. The EPA defines reasonabl e nmaxi num exposure as the highest exposure at a site. Use of
this approach nakes under-estinmation of the actual cancer risk highly unlikely. GConcentrations of the
radi onucl i des evaluated in the baseline assessnment are listed in Tables 1 through 4. The exposure paraneters
used in the risk assessnment were:

. Al pat hways
- Exposure frequency, residential: 350 days/year
- Exposure frequency, occupational, current: 230 days/ year
- Exposure frequency, occupational, site-specific #1: 30 days/ year
- Exposure frequency, occupational, site-specific #2: 5 days/year
- Exposure frequency, occupational, current: 25 years
- Exposure duration, occupational, site-specific #1 and #2: 3 years
. Ext ernal exposure pat hway
- Exposure tine, residential: 24 hour/ day
- Exposure time, occupational: 8 hour/ day
- Exposure duration, residential: 30 years
. Soi | ingestion pathway
-Soil ingestion rate, residential, adult: 100 ng/ day
-Soil ingestion rate, residential, child: 200 nyg/ day
-Soi|l ingestion rate, occupational: 50 ng/ day
- Exposure duration, residential, adult: 24 years
- Exposure duration residential, child: 6 years
. Dust inhal ati on pat hway
-l nhal ation rate: 20 m 3 of air/day

- Exposure duration, residential: 30 years



. G oundwat er ingestion pat hway
-G oundwat er ingestion rate, residential: 2 liters/day
- Exposure duration, residential: 30 years.

The paraneters and distributions used in the probabilistic risk assessnent are presented in Tables 6-9
through 6-11 of the Renedial Investigation/Feasibility Study Report for Operable Units 5-05 and 6-01 (SL-1
and BORAX-1 Burial Gounds), |NEL-95/0027 (K. J. Holdren, R G Filenyr, DD W Vetter, |daho National
Engi neeri ng Laboratory, March 1995), which is included in the Adninistrative Record for Operable Units 5-05
and 6-01.

6.1.3 Toxicity Assessnent

A toxicity assessment was conducted to identify potential adverse effects to humans from contam nants at
SL-1 and BORAX-1. A toxicity value is the nunerical expression of the substance dose-response rel ati onship
used in the risk assessnent. Carcinogenic values (slop factors) for the sites were obtained fromEPA s
Heal th Effects Assessment Summary Tabl es: Annual FY-93, ECAO CI N-909, 1993. The slope factors selected for
the soil ingestion, inhalation of dust, and external exposure pathways include progeni es when avail abl e
Sl ope factors used to eval uate the groundwater pathway do not al ways include daughters because the
groundwat er nmodel GABCREEN specifically accounts for up to five daughters.

Sl ope factors have been devel oped by the EPA for estimating excess lifetine cancer risks associated with
exposure to potentially carcinogenic chemcals. Slope factors for radi onuclides are expressed in units of
risk/pG for ingestion and inhalation and risk/year per pCG/gramfor external exposure. Slope factors are
nmultiplied by the estinmated intake of a potential carcinogen, in pG (pG-year/gramfor external exposure),
to provide an upper-bound estinmate of the excess lifetime cancer risk associated with the exposure at that
intake level. Slope factors are derived fromthe results of hunman epi deni ol ogi cal studies or chronic anima
bi oassays to whi ch aninmal -to-human extrapol ati on and uncertainty factors have been appli ed.

6.1.4 Hunman Health R sk Characterization

Excess lifetinme cancer risks are estimated by multiplying the intake | evel, devel oped using the exposure
assunptions, by the slope factor (see Section 6.1.3). These risks are probabilities that are generally
expressed in either scientific notation (1X10 -6) or exponential notation (1E-06). An excess |lifetine cancer
risk of 1E-06 indicated that, as a plausible upper bound, an individual has a one in one mllion chance of
devel opi ng cancer as a result of site-related exposure to a carcinogen over a 70-year |lifetine under the
speci fic exposure conditions at a site. Excess cancer risks estimted bel ow 1E-06 typically indicate that no
further action is appropriate. R sks estimated in the range of 1E-04 to 1E-06 (1 in 10,000 to 1 in
1,000, 000) indicate that further investigation or renediation may be needed, and risks estimated above 1E-04
typically indicate that further action is appropriate. However, the upper boundary of the risk range is not
a discrete line at 1E-04, although EPA generally uses 1E-04 in naking risk nmanagenent decisions. A specific
risk estimate around 1E-04 nmay be considered acceptable if justified based on site-specific conditions

6.1.4.1 Deternministic and Probabilistic R sk Summary. The results of the deterninistic and
probabilistic risk calculations are summarized in Table 5 for SL-1 and in Table 6 for BORAX-1 and presented
graphically in Figures 6 and 7. For the probabilistic simulations, the risk summary tables and figures
present the 50th percentile, representing the average individual risk, and the 95th percentile, representing
t he reasonabl e maxi mum exposure individual risk

The probabilistic risk assessment showed that the greatest contributors to uncertainty in the overall risk
for the site (that is, the risk to external exposure) are associated with the exposure duration
concentration of cesium 137, and the external exposure slope factor for cesium137. A nunber of scenarios
and pat hways utilized source terns estinated fromconputer nodels. Because of the lack of a sanple

popul ation fromwhich to estimate statistical parameters for use in the probabilistic simulations, it was
necessary to assune specific values for the paraneters. Increases in the anount of actual data used for
input into the probabilistic assessnent would result in increased value and useful ness of the results

At both sites, the primary contributor to risk is cesium 137 (plus progeny) in the external exposure pathway.
Cesium 137 has a half-life of about 30 years. The decreasing concentration through time results in decreased
risk through tine. External exposure risk will remain above 1E-04 for approxi mately the next 400 years at
the SL-1 burial ground and will decrease to 2E-04 after approxi mately 320 years at the BORAX-1 burial ground
Due to the long half-1ife of uranium 235 (7E+08 years), the external exposure risk at BORAX-1 will
essentially never decrease bel ow 2E-04

For SL-1, the only radionuclides predicted to reach the aquifer in concentrations of potential concern were



tritiumand technetium99, with associated risks of 2E-07 and 6E-07, respectively. Sumred with the risk from
the remaini ng radi onuclides, the total risk due to groundwater ingestion associated with the SL-1 buria
ground is 1E-06. For BORAX-1, uranium 234 and its progenies were the only radionuclides predicted to reach
the aquifer in concentrations of potential concern, with a risk sumof 2E-06. Sunmed with the risks fromthe
remai ni ng radi onuclides, the total risk due to groundwater ingestion associated with BORAX-1 is 3E-06

For SL-1, an evaluation of risks due to surface soils defined by the 1990 aerial survey isopleth was
perforned. It was determ ned that there are no unacceptable risks via the soil ingestion, inhalation of
dust, groundwater ingestion, or external exposure pathways within Cperable Unit 5-05. Section 11.1 contains
specific references contained in the Admnistrative Record in support of this assessnent.

6.1.4.2 Radiological Field Risk. Surface radiological field measurenments taken within the fences at the
burial grounds provide exposure |evels that account for shielding of radiation provided by the soil cover.
Based on the reported maxi mum single point radiological field measurements of 0.5 nmR hour at SL-1 and 0.1
R/ hour for BORAX-1, the 30-year residential risk at the surface was estinmated at 9E-02 for SL-1 and 2E-02
for BORAX-1. The risk associated with |ocal background is 3E-02 at SL-1 and 2E-02 and BORAX-1. The risk
associated with the average background radiological field at the INEL is 3E-03 (0.02 nR hour). The 30-year
residential risk fromnational average natural background radi ation ranges from 2E-03 (0.011 nR hour) to
6E-03 (0.034 nR/ hour). Risks based on radiological field measurenents taken within the fences are shown
graphically in Figure 8

A nore conprehensive data set for SL-1 was acquired in 1995 and an assessment of the surface soils within
Operable Unit 5-05 was conpleted in August 1995. Dose equival ent rate measurenents, all bel ow the background
value of 20 Irenmihr, indicate no unacceptabl e external exposure risks due to surface soils within Operable
Unit 5-05.

The residential risk (30-year duration) estinated fromradiological field neasurements at the SL-1 buria
ground, 9E-02, is only slightly higher than the risk due to the local background of 3E-02. At BORAX-I, the
ri sk based on radiological field neasurenments is equal to local background (2E-02) and is only slightly

hi gher than the national average background, which ranges from2E-03 to

6E- 03.

6.1.5 Uncertainty

Ri sk assessnents are subject to uncertainty fromassunptions about inventory estinmates, fate and
transport estinmation, exposure estimation, and radioactivity data. Uncertainty was addressed by using
heal t h-protective assunptions that systematically overstate the nmagnitude of health risks. This process
bounds the plausible upper Iimts of risk and facilitates an informed risk managenent decision. Table 7 is a
summary of risk assessnent assunptions and associ ated uncertainties.

In addition to uncertainty directly associated with the baseline risk assessnent, two other issues were
considered. The first was estimation of risk associated with the radiological field actually neasured at the
sites to evaluate the effectiveness of the soil shielding currently on the sites (the baseline risk
assessnent requires exposure of the receptor directly to the waste). The second issue was explored as a
result of public comrent received on the proposed plan and invol ved estinmating the soil concentration of
urani um 235 based on the quantity of unrecovered fuel



Table 5. Summary of risks for the potential
Scenari o

Pat hway
Resi dential (30-year, intrusive)

Ext ernal exposure

I ngestion of soil

I nhal ati on of dust

I ngestion of groundwat er
Total scenario risk

Resi dential (30-year,
Ext ernal exposure
I ngestion of soil
I nhal ati on of dust
I ngestion of groundwater
Total scenario risk

noni ntrusi ve)

Resi dential (100-year,
Ext ernal exposure
I ngestion of soil
I nhal ati on of dust
I ngesti on of groundwater
Total scenario risk

noni ntrusi ve)

Subsi stence farner (100-year)
(wat er i ndependent pat hways)
Ext ernal exposure
I ngestion of soil
I nhal ati on of dust
I ngestion of plants
I ngesti on of neat
I ngestion of mlk
Total scenario risk

Determnistic
risk

5E-01
9E- 04
8E- 07
1E-06
5E-01 a

5E-01
5E-05
4E- 07
1E- 06
5E-01 a

1E-01
2E-04
4E- 07
1E- 06
1E-01 a

1E-03
4E- 07
2E- 06
1E- 05
4E- 05
1E- 05
1E-03 a

exposure scenarios and pat hways at SL-1.

Probabi listic Probabi listic
50th percentile 95th percentile

risk risk
1E-01 6E-01
4E- 05 1E-04
2E- 07 9E- 07
NC b NC b
1E-01 6E-01
1E-01 6E-01
3E- 07 8E- 07
7E- 08 2E- 07
NC b NC b
1E-01 6E-01
3E-02 2E-01
8E- 06 2E- 05
1E- 07 5E- 07
NC b NC b
3E- 02 2E-01
NC c NC c
NC ¢ NC ¢
NC ¢ NC ¢
NC ¢ NC ¢
NC c NC c
NC c NC c
NC c NC c



Table 5. (continued)

Scenari o Probabi listic Probabi listic
Deternministic 50th percentile 95th percentile
Pat hway risk risk risk

CQccupational (current)

Ext ernal exposure 2E-01 8E-02 4E- 01
I ngestion of soil 2E- 05 8E- 08 4E- 07
I nhal ati on of dust 4E- 07 9E- 08 3E- 07
Total scenario risk 2E-01 a 6E- 02 3E-01

Refer to footnotes at end of table.

Qccupational (site-specific #1)

Ext ernal exposure 4E- 03 2E-03 1E-02
I ngestion of soil 3E-07 2E- 09 5E-09
I nhal ati on of dust 6E- 09 NC d NC d
Total scenario risk 4E-03 a 2E-03 1E-02

Cccupational (site-specific #2)

Ext ernal exposure 6E- 04 3E-04 2E-03
I ngestion of soil 6E- 08 3E-10 9E- 10
I nhal ati on of dust 9E- 10 NC d NC d
Total scenario risk 6E-04 a 3E-04 2E- 03

Qccupational (future - 30 years)

Ext ernal exposure 1E-01 4E- 02 3E-01

I ngestion of soil 1E-05 4E- 08 2E- 07

I nhal ati on of dust 2E- 07 5E- 08 2E- 07
Total scenario risk 1E-01 a 4E- 02 3E-01
Qccupational (future - 100 years)

Ext ernal exposure 3E-02 9E- 03 6E- 02

I ngestion of soil 2E- 06 8E- 09 3E-08

I nhal ati on of dust 2E- 07 5E- 08 2E- 07
Total scenario risk 3E-02 a 9E- 03 6E- 02

a. Cesium 137 (plus barium137m) is the prinmary contributing radionuclide.
b. A probabilistic risk assessment was not performed for the groundwater pathway due to its small
contribution to total risk and to the absence of published probability distribution functions for input

par anet ers.

c. A probabilistic risk assessment was not performed for the subsistence farner scenario due to the absence
of published probability distribution functions for input paraneters.

d. A probabilistic risk assessment was not performed due to its small contribution to total risk.

NC = Not cal cul at ed



Table 6. Summary of risks for the potential exposure scenarios and pat hways at BORAX-I.

Scenari o Probabi listic Probabi listic
Deternministic 50th percentile 95th percentile
Pat hway risk risk risk

Resi dential (30-year, intrusive)

Ext ernal exposure 3E-02 7E-03 5E- 02
I ngestion of soil 7E- 05 3E-06 8E- 06
I nhal ati on of dust 9E- 07 2E- 07 1E- 06
I ngestion of groundwat er 3E- 06 NC b NC b
Total scenario risk 3E-02 a 7E-03 5E- 02

Resi dential (30-year, nonintrusive)

Ext ernal exposure 3E-02 7E-03 5E- 02
I ngestion of soil 3E-05 4E- 09 1E- 08
I nhal ati on of dust 8E- 07 5E- 09 5E- 08
I ngestion of groundwater 3E-06 NC b NC b
Total scenario risk 3E-02 a 7E- 03 5E- 02

Resi dential (100-year, intrusive)

Ext ernal exposure 7E- 03 1E- 03 1E- 02
I ngestion of soil 3E-05 1E- 06 4E- 06
I nhal ati on of dust 9E- 07 2E- 07 1E- 06
I ngesti on of groundwater 3E-06 NC b NC b
Total scenario risk 7E-03 a 1E- 03 1E- 02

Resi dential (100-year, intrusive)

Ext ernal exposure 7E- 03 1E- 03 1E-02
I ngestion of soil 8E- 06 2E- 09 1E-08
I nhal ati on of dust 8E- 07 5E- 09 5E- 08
I ngestion of groundwater 3E-06 NC b NC b
Total scenario risk 7E-03 a 1E- 03 1E-02

Subsi stence farner (100-years)
(wat er i ndependent pat hways)

Ext ernal exposure 5E- 03 NC ¢ NC c
I ngestion of soil 2E- 06 NC ¢ NC ¢
I nhal ati on of dust 4E- 06 NC ¢ NC ¢
I ngestion of plants 1E- 04 NC ¢ NC ¢
I ngesti on of neat 1E- 04 NC ¢ NC ¢
I ngestion of mlk 4E- 05 NC ¢ NC ¢
Total scenario risk 6E-03 a NC ¢ NC ¢

Qccupational (current)

Ext ernal exposure 1E-02 4E- 03 3E-02
I ngestion of soil 2E- 05 1E- 09 4E- 09
I nhal ati on of dust 5E- 07 4E- 09 3E- 08
Total scenario risk 1E-02 a 4E- 03 3E-02

Refer to footnotes at end of table.



Table 6. (continued)

Scenari o Probabi listic Probabi listic
Deternministic 50th percentile 95th percentile
Pat hway risk risk risk

Cccupational (site-specific #1)

Ext ernal exposure 2E-04 9E- 05 5E- 04
I ngestion of soil 2E- 07 1E- 11 4E- 11
I nhal ati on of dust 7E-09 NC d NC d
Total scenario risk 2E-04 a 9E- 05 5E- 04

Cccupational (site-specific #2)

Ext ernal exposure 3E-05 2E-05 8E- 05
I ngestion of soil 4E- 08 2E-12 6E- 12
I nhal ati on of dust 1E- 09 NC d NC d
Total scenario risk 3E-05 a 2E-05 8E- 05

Cccupational (future - 30 years)

Ext ernal exposure 7E- 03 2E- 03 2E- 02
I ngestion of soil 8E- 06 6E- 10 3E-09
I nhal ati on of dust 5E- 07 4E- 09 4E- 08
Total scenario risk 7E-03 a 2E- 03 2E- 02

Qccupational (future - 100 years)

Ext ernal exposure 1E-03 5E- 04 3E-03
I ngestion of soil 2E- 06 3E-10 2E- 09
I nhal ati on of dust 5E- 07 4E- 09 4E- 08
Total scenario risk 1E-03 a 5E- 04 3E-03

a. Cesium 137 (plus-137m is the primary contributing radi onucli de.

b. A probabilistic risk assessment was not performed for the groundwater pathway due to its small
contribution to total risk and to the absence of published probability distribution functions for input
par amet ers.

c. A probabilistic risk assessment was not performed for the subsistence farmer scenario due to the absence
of published probability distribution functions for input parameters.

d. A probabilistic risk assessment was not performed due to its small contribution to total risk.
NC = Not cal cul at ed.

<I M5 SCR 1096147H>
<I MG SCR 10961471 >
<I M5 SCR 1096147J>
<| MG SCR 1096147K>
<I MG SCR 1096147L>



Table 7. Summary of risk assessnent assunptions and associ ated uncertainties

Assunpti on

Soi|l sanple analytical results
are representative of surface
cont ami nati on

Comput er - model ed radi onucl i de
inventories (curies) converted
to subsurface concentrations of
radi onuclides (pG/g are
representative of subsurface
cont am nati on

Model ed i nventories reduced by
percent of uranium 235 recovered
are representative of actua
concentrations

No migration of contam nants has
occurred

Signi ficant quantities of
nonr adi oactive contam nants are
not present at either site.

Model ed receptor is in direct
contact with the subsurface or

subsurface contam nation for tine

periods specified in the renedi a
investigation report

G oundwat er nodel i ng paraneters
and assunptions generic to the
INEL are adequate to node
groundwat er i npacts.

Description of uncertainty

Many sanples at both sites were collected
fromhot spots, as opposed to a strictly
random sanpl i ng strategy. Concentrations
based on the 95% upper confidence limt

of these biased results were assumed uniformy
di stributed throughout surface soil.

Radi onucl i de inventories were assuned uniformy
distributed throughout the reported volunes at a
material density of 1.5 g/cnB.

The reduced quantities are upper-bound estinmates

of inventories originally deposited on each site

Maxi m zes concentrations (no dilution) and
m ni m zes vol une.

I f any nonradi oactive contaninants are present,

they woul d represent an insignificant contribution

to the total risk at each site

Shi el di ng provided by existing soil cover is

excl uded from consi deration; the EPA-default tinme
and duration of exposure values are fornmnul ated
for sensitive individuals.

Par amet er and assunptions were selected to
maxi m ze concentrations of contam nants in the
gr oundwat er .

Ef fect of uncertainty on
ri sk estinates

Resul ts in higher

esti mated concentrati ons

in surface soils and thus
increased risk. (Note that
Qperable Unit 5-05 surface
soils were found to not
present an unacceptabl e

ri sk subsequent to the base-
line risk assessment in the
renmedi al investigation.)

The actual nature and
density of buried materials
i s not hombgeneous. Areas
of both higher and | ower
concentrations (and thus
risk) within the waste are
expect ed.

Results in higher estinated
concentrations in the sub
surface and thus increased
risk.

Results in higher estimated
concentrations in the sub-

surface and thus increased

risk.

May underestimate risk
slightly.

Results in substantially
hi gher exposure

values for all receptors,
and thus higher risks.

Results in overestimtion of
concentrations in aquifer
and mni m zes vadose zone
travel tines, resulting in
hi gher estimated risk



The uncertainties related to the neasurenent of radiological data in the field can | ead to an under-or
over-estimation risk. Field measurenents are accurate at the tine and |ocation the reading is taken
However, factors such as detection linits, correlation of field neasurenents to specific radi onuclide
concentrations, and perturbations resulting fromradioactive fragnents or particles add significant
uncertainty to these risk estimates.

To address remarks received during the public comment period, hypothetical soil concentrations of
urani um 235 were estimated for the surface soil at BORAX-1 using the assunption that the entire 3.7 kg of
urani um 235 unrecovered at the site was uniformy distributed through two soil volunes. The first, 84,000
cubic feet (2,400 m3) was based on the extent of gravel-covered area and a depth of one foot. A second
vol ume, 14,7000 cubic feet (416 m 3) by one foot deep, was based on the portion of the gravel -covered area
whi ch had a radiological field greater than 0.02 nR hour during a survey conducted in 1980. Concentrations
resulting fromthese calculations were 2.2 pG/g (1 nmg uranium 235/kg soil) and 13 pG/g (6 ng urani um 235/ kg
soil). Al though, these estimates were devel oped under the assunption that the entire 3.7 kg of uranium 235
was distributed in the surface soil, historical docunmentation indicates that sone of the fuel renamining at
the site was buried in the reactor structure foundation. In the risk assessment, the 95% upper confidence
limt for uranium235 (68.6 pC/g), based on analytical results of biased sanples, was used to represent
surface soil concentrations. This concentration is nuch higher than either 2.2 or 13 pG /g, denonstrating
that use of the 95% upper confidence linmt of biased sanpling can result in over-estimation of actual soi
concentrations, and therefore overestinmation of the risk

6.1.6 Concl usions

An inspection of the risk values shows several inportant facets of the investigation

. At the SL-1 burial ground, scenario total risks range from6E-04 to 5E-01. At BORAX-I the
scenario risks range from3E-05 to 3E-02. The risks are domi nated by cesium 137 plus its
daughter barium 137min the external exposure pathway for both sites.

. The risks due to external exposures estinated by deterministic or probabilistic nethods are al
greater than 1E-06, and in nearly all scenarios, greater than 1E-04; the only exception was the
occupational site-specific #2 scenario for BORAX-1. Values greater than 1E-04 are consi dered

indi cative of conditions that may pose a threat to human health and the environnent if not
addressed by a response action

. The risks attributable to soil ingestion for all radionuclides are generally on or nore orders
of magnitude | ower than the risks from external exposure and considered a secondary concern
however, for the residential intrusion scenarios at SL-1, the risk fromthe soil ingestion

pat hway exceeds 1E-04.

. The risks of soil inhalation and groundwater ingestion for all scenarios are |ess than 1E-05
and generally less than 1E-06, and thus negligible.

. Decay of cesium 137 (plus its progeny) will result in a decrease of risk through tine at both
sites. After about 400 years, the risk will reach 1E-04 at SL-1; after 320 years, the risk at

BORAX-1 will be dominated by the |ong-lived uranium 235 in the external exposure pathway
and the risk will not drop bel ow 2E-04

. The external radiation exposure risks estinmated using determnistic and probabilistic nethods
dom nate the total risk. Although this calculated upper limt of the risk notably exceeds the
1E-04 risk value, the external exposure risks estimated fromradiological field neasurenents
were not nuch greater than the risk due to background radiation. The primary difference is that
the baseline risk assessnment was based on the assunption that the individual is exposed
directly to the waste; that is, the dose that the individual receives is not adjusted to
account for the shielding provided by the soil cover. The risk estimated fromthe field
nmeasur enents was based on the actual neasured dose that an individual at the surface receives.

. Al t hough Qperable Unit 5-05 surface soils were evaluated in the baseline risk assessnment pre-
sented in the renedial investigation/feasibility study report and summarized in this section, a
subsequent determ nation found the surface soils do not present an unacceptable risk to human
health or the environment (see Section 11.1).

The main contributor to the determnistic and probabilistic risk is fromexternal exposure to cesium 137
plus its daughter barium 137m Al other contributions to the total risk are very small, usually two, three,
or nmore orders of magnitude bel ow the risk due to external exposure to ionizing radiation and generally bel ow
the acceptable risk |evel of 1E-04.



6.2 Ecol ogi cal Concerns

The ecol ogi cal assessnent of the SL-1 and BORAX-I burial grounds is a qualitative evaluation of the
potential effects of the sites on plants and ani mals other than peopl e and donesticated species. A
quantitative ecol ogi cal assessnment is planned in conjunction with the | NEL-wi de conprehensive renedi a
investigation/feasibility study tentatively scheduled for 1998. There are no critical or sensitive habitats
on or nearby the burial grounds, and no endangered species or habitats of endangered species are known to
exi st on either site. Based on the present contam nant and ecol ogi cal information and the qualitative
eco-evaluation perfornmed for this Record of Decision, the preferred alternative renedi al action presented
herein will serve to further reduce the ecol ogical risks posed by these sites. It is unlikely the 1998
I NEL-wi de conprehensi ve renedial investigation/feasibility study quantitati ve ecol ogi cal assessnent will
result in the need for any additional actions at these sites.

6.2.1 Species of Concern

The only federally |isted endangered species know to frequent the INEL is the peregrine falcon. The
status of the bald eagle in the lower 48 United States was changed from endangered to threatened in July
1995. Several other species observed on the INEL are the focus of varying | evels of concern by either
federal or state agencies. Animal and avian species include the ferrugi nous hawk, the northern goshawk, the
sharp-tailed grouse, the | oggerhead shrike, the Townsend's big eared bat, the pygny rabbit, the gyrfal con
the boreal ow, the flammlated ow, the Swai nson's hawk, the nmerlin, and the burrowing owl. Plant species
classified as sensitive include Lenmhi mlkvetch, plains mlkvetch, w ng-seed evening prinrose, nipple cactus,
and oxyt heca.

6.2.2 Exposure Assessnent

Three potential routes of exposure were identified for terrestrial and avian species: ingestion of
soil, vegetation, or prey; inhalation of fugitive dust; and external exposure to radiation. |ngestion of
contam nated water was not considered because there are no surface-water features on either burial ground and
because groundwater is not accessible to ecological receptors. For plants, the uptake of contam nants
t hrough roots systens was consi dered.

The amount of exposure is directly related to the anount of time spent and the fraction of diet taken on
the sites. Therefore exposure are greatest for permanent ecol ogical residents, particularly plants and smal
burrowing aninmals. The snall size of the burial grounds mnimzes the exposures received by mgratory
speci es, which include nost avian and | arge manmal species that inhabit the | NEL.

6.2.3 R sk Characterization

The contami nants of concern at the burial grounds consist of radionuclide-contanm nated soil and debris,
nmost of which is buried beneath a minimumof 2 feet (0.6 m) of soil. Both sites are relatively small. Sone
anounts of contam nati on nay be brought to the surface through plant uptake and burrow ng ani mals and
insects, be ingested by herbivores and animals who take prey fromthe sites, and enter the food web.
Individuals representing a snall portion of the total popul ation of burrowi ng and ground-dwel | i ng ani nal s may
al so receive direct exposures. However, risks due to these exposures would be linited to a small of
i ndi vi dual ecol ogi cal receptors and would have little inpact on total populations. As a result, the
potential for risk to ecological receptors is very snall. |In addition, the inaccessibility of contanination
supports the conclusion that the sites do not present a significant risk to plant and aninal life.

The small areas of the sites will not support sizeable populations relative to the area and popul ati ons
of the entire INEL. The potential for cumulative effects throughout each waste area group and | NEL-wi de are
of much greater concern than the effects fromthe individuals burial grounds. These issues will be addressed
in the conprehensive renedial investigation/feasibility studies for each waste area group and the entire
| NEL.

6.3 Basis for Response

Actual or threatened rel ease of contam nants fromthese burial grounds, if not addressed by inplenenting
the response action selected in this Record of Decision, present a potential threat to public health,
wel fare, or the environnent.

The results of the baseline risk assessnent indicate that unacceptable risk exists at both buria
grounds. The primary risk at both sites is fromexternal exposure to cesium 137 and its daughter
barium 137m Decay of cesium 137 (plus its daughter) will result in a decrease of risk to acceptable |evels
after about 400 years at SL-1, and after 320 years at BORAX-I. Risk at both sites results fromdirect
exposure to the contam nants. The shielding and control of intrusion can be acconplished through



construction of a long-termengi neered cap at each site designed to contain the radionuclides as they decay
with tine.

The risk to ecological receptors at both site is associated with intrusion into the wastes. This risk
wi Il decrease through time as the radionuclides decay. Long-term engineered caps can inhibit intrusion by
pl ant roots, insects, and burrow ng aninal s.

7. Description of Alternatives
7.1 Renedial Action ojectives and Applicable or Rel evant and Appropriate Requirenents

The description of alternative includes discussion of how renedi ation goals are satisfied by the actions
undertaken. Sinilarly, the description explain how conpliance with federal and state environnental laws is
achi eved. The renedial action objectives and environnmental |aws associated with the alternatives consi dered
in the renedial investigation/feasibility study for the SL-1 and BORAX-1 burial grounds are summarized bel ow
to support the description of alternatives.

7.1.1 Renedial Action hjectives

As part of the renedial investigation/feasibility study process, renedial action objectives were
devel oped i n accordance with the National Contingency Plan and EPA gui dance. The intent of the renedia
action objectives is to set goals for protecting human health and the environnment. The goals are designed
specifically to mtigate the potential adverse effects associated with the burial grounds.

Results of the renedial investigation and baseline risk assessment indicate that exposure to penetrating
radi ation fromcontam nated soils and materials within the burial grounds presents the nost significant
future risk to human health. Therefore, the primary renedial action objectives and the focus of the renedia
action alternative devel opnent are to inhibit exposure to radi oactive materials. Renedial action objectives
establ i shed for protection of human health are

. I nhi bit exposure to radioactive naterials that would result in a total excess cancer risk (for
all contaninants) of greater than 1 in 10,000 to 1 in 1,000,000 (1E-04 to 1E-06)

. Inhibit ingestion of radioactive materials that would result in a total excess cancer risk (for
all contam nants) of greater than 1 in 10,000 to 1 in 1,000,000 (1E-04 to 1E-06)

. Inhibit inhalation of suspended radi oactive materials that would result in a total excess
cancer risk (for all contam nants) of greater than 1 in 10,000 to 1 in 1,000,000 (1E-04 to
1E- 06)

. Inhi bit degradation of the burial grounds that could result in exposure of buried wastes or

m gration of contaminants to the surface that woul d pose a total excess cancer risk (for al
contaminants) of greater than 1 in 10,000 to 1 in 1,000,000 (1E-04 to 1E-06).

The renedi al action objective for protection of the environnent focuses on preservation of the |oca
ecol ogy by inhibiting the potential for contam nant migration. The renedial action objective established for

protection of the environnent is:

. Inhibit adverse effects to resident species fromexposure to contam nants at the burial
grounds.

7.1.2 Applicable or Rel evant and Appropriate Requirenents

CERCLA requires that renedial actions conply with federal and state laws that are applicable to the
action being taken. Renedial actions nust also conply with the requirenents of |laws and regul ations that are
not directly applicable but are relevant and appropriate; in other words, the requirenents pertain to
situations sufficiently simlar to those encountered at a CERCLA site so that their use is well-suited to the
site. Conbined, these are referred to as applicable or relevant and appropriate requirenents (ARARs). State
ARARs are limted to those requirements that are (a) promulgated, (b) uniformy applied, and (c) are nore
stringent than federal requirenents. Conpliance with ARARsS requires evaluation of the renedial alternatives
for conpliance with chemcal-, location-, and action-specific ARARs or justification for a waiver

During the renedial investigation/feasibility study for SL-1 and BORAX-1, ARARs were specified for the
remedi al action alternatives under consideration. Potential ARARs initially identified were screened on the
basi s of review by the DOE-1D, the EPA and the IDHW Table 8 provides a sumrary of the ARARs for the three
alternatives considered. These regulations focus on protection of the public fromradiation and control of



em ssions that may result fromany renediation activities. As ARARs, these regul ati ons govern potenti al
radi onucl i de eni ssions and dust-generating activities (such as excavation, earth-noving, and heavy-equi prent
operation). Al though DCE orders are not ARARs, established DCE orders woul d be considered to ensure

radi ation protection for the environnment and the public. Such DCE orders are identified as

"To- Be-Consi dered" (TBC) criteria. Currently no EPA or State of Idaho regul ati ons exist that establish

cleanup |l evels for radionuclide contam nants in soil. Based on the contam nants of concern at SL-1 and
BORAX-1, the location of the burial grounds, and the renedial actions evaluated, no other ARARS were
identified.

Table 8. Summary of ARARs and criteria top be considered for alternatives.

Alternative 1 Alternative 2 Alternative 3

Statute Regul ati ons No Action Cont ani nant Renoval
NESHAP Nat i onal Em ssion Standards for NA NA NA

Radi onucl i de Em ssions O her than

Radon from DCE Facilities (40 CFR °61.90)
| DAPA I daho Rules for Control of Fugitive Dust NA A A

(1 DAPA 16.01. 01. 650 and . 651)
| DAPA I daho Rules for Toxic Air Pollutants NA NA A

(1 DAPA 16.01. 01.585 and . 586)

DCE Order 5400.5, "Radi ati on Protection of TBC TBC TBC

the Public and Environnent"

DCE Order 5820.2A, "Radi oactive Waste TBC TBC TBC

Managenent "

A = Applicabl e;

NA = Not applicable or relevant and appropriate;
R = Rel evant and appropri at e;

TBC = To be consi dered

7.2 Summary of Alternatives

The three types of alternatives submitted to detail ed anal ysis include:
Alternative 1: No action

Alternative 2: Cont ai nment by capping with an engineered long-termbarrier conprised
primarily of natural materials

Al ternative 3: Renoval by conventional excavation with disposal at the Radi oactive Waste
Managemrent Conpl ex.

The no action alternative and the two alternatives that passed the screening criteria are descri bed
bel ow. Remedial action at BORAX-1 is expected to include managenent of contam nated surface soils. Surface
soils presenting a potential human health excess risk of over 1 in 10,000 will be included in the renedi al
action. Action levels for the radionuclides of concern in BORAX-1 soils are based on the Renedi al
I nvestigation/Feasibility Study Qperable Unit 10-06 (Radionuclide-Contam nated Soils at the INEL) and are
identified as 16.7 pC /g for cesium 137, 10.8 pC/g for strontium90, and 13.2 pG /g for uranium 235. These
activity concentrations correspond to a 1 in 10,000 risk |level based on the external exposure and ingestion
pat hways and a residential scenario beginning in 100-years. Costs presented for renedial actions at BORAX- |
are based on the assunption that all potentially contam nated surface soils will be included in the renedi al
action. A surface area as large as large as 84,000 square feet (7,800 nm¥) woul d requi re managenment as part
of the remedial action at BORAX-1. As presented in the proposed plan, renedial action at the SL-1 operable
unit may have al so required nmanagenent of potentially contam nated surface soils. An assessnent of those
soils has since been conpleted that supports a no action decision for the surface soils within Qperable Unit
5-05 outside of the exclusion fence. Section 11 contains nore details regarding this assessnent.

7.2.1 No Action

Under Alternative 1, no attenpt would be nmade to contain, treat in place, or renove contam nated



materials. |Instead, environnental nonitoring would be perforned to assess contam nant migration fromthe
burial grounds. Environnental nonitoring would consist of those nethods used to identify contam nant
mgration within environmental media (air, groundwater, and soil) and to identify the exposure resulting from
those contami nated nedia. Mnitoring results woul d be used to determine the need for any future renedia
actions necessary to protect human health and the environment. Environmental rnonitoring would be conducted
until future reviews of the renedial action determ ne such activities are no |onger necessary. There were no
ARARs identified for the no action alternative

The estimated cost for inplenmenting environmental nonitoring for 30 years under this alternative is
$188,000 at SL-1 and $180, 000 at BORAX-1. Environnental nonitoring may be required beyond 30 years, however
CERCLA gui dance specifies costing activities for only 30 years

To extent practicable, environnental nonitoring activities would be performed under WAG wi de and
I NEL- wi de conprehensi ve nonitoring progranms. Radiol ogical surveys would be performed at both SL-1 and
BORAX-1 as part of this renedial action until WAG w de conprehensive environnental nonitoring progranms are in
pl ace. G oundwater nonitoring needs would be identified in the WAG 5 Conprehensive RI/FS and the WAG 10
Conpr ehensi ve RI/FS (which enconpasses WAG 6). Air nonitoring at both sites would be conducted as part of the
I NEL-wi de air mnonitoring program

7.2.2 Contai nnent

Alternative 2 is a containment action that consists of installing a | ong-term engi neered barrier (cap)
over a burial site to provide shielding frompenetrating radiation, to inhibit contam nant nmigration, and to
limt intrusion. Barrier technology is currently in use at several waste sites to provide long-termisolation
of radioactive wastes that are disposed of in place, as is the case for both burial grounds. The cap can be
desi gned for |longevity and woul d be sufficient thickness to provide a shield frompenetrating radiation
inhibit intrusion by burrowing animals and insects into the waste and di scourage human intrusion
Cont ami nant nigration woul d be inhibited by reducing erosion by the wind and water

The barrier woul d be designed to provide shielding frompenetrating radiation for at |east 400 years at

SL-1 and 320 years at BORAX-1. A nultiple-layer cap conprised primarily of natural materials would be
desi gned during the renedial design phase of the renedial action. Cap layers would likely consist of a
conbi nation of sand, gravel, silt, basalt, cobbles, or native soil. Construction details for the engineered

barrier would be identified during the renedial design phase. The barrier design woul d be based on site-
specific characteristics and conditions at the I NEL such that maintenance requirenents are mnim zed.
Site-specific considerations, such as annual precipitation, frost depth, and anticipated soil erosion, would
be used to design the optimum barrier configuration for application at the SL-1 and BORAX-1 burial grounds
during the renedial action phase. Each cap systemwould al so include surface-water diversion controls to
direct runoff away fromthe burial grounds.

The cappi ng system woul d be conbined with institutional controls consisting of access and | and use
restrictions to prevent intrusion into the SL-1 and BORAX-1 burial grounds. The DOCE woul d be responsible for
establ i shing and nmai ntaining | and use and access restrictions for at |east 100 years. Access restrictions in
the formof fences, warning signs, and pernmanent markers woul d be used to deternine unauthorized entry into
the burial grounds. Institutional controls would include placing witten notification of the remedial action
inthe facility land use nmaster plan; the notification would prohibit any activities that would interfere
with the renedial activity. A copy of the notification would be given to the Bureau of Land Managemnent
together with a request that a simlar notification be placed in the Bureau of Land Managenent property
managenent records. The DCE woul d provi de EPA and IDHWwi th witten verification that notification
i ncludi ng Bureau of Land Managenent notification, have been fully inplenented

Cap integrity nonitoring and radiol ogi cal survey prograns woul d be established to verify the continued
functionality of the contai nnent systens and provide early detection of potential contam nant nigration. Cap
integrity nmonitoring for cracks, erosion, and other observabl e degradati on woul d be conducted to identify
mai nt enance requirenents. Institutional controls and nmonitoring requirements would be the responsibility of
the DOE and woul d be eval uated for adequacy, effectiveness, and necessity during each five-year review of the
remedi al actions.

The area requiring containnment at SL-1 is the region extending fromthe trench to pit 1 in Figure 2
The area requiring containment at BORAX-1 is based on the assunption that consolidation of all contam nated
surface soil is necessary. The mininmumarea requiring containnment at BORAX-|1 is the 100-by 100-foot (30- by
30-m fenced area of the burial ground, or 10,000 square feet (929 m#¥). The maxi num area of contan nant
require at BORAX-1 is based on the assunption that the entire 84,000 square foot (7,800 m#) area of
contami nated surface soil would require containment. Although protective covers over this entire area are
feasi bl e, consolidation of contam nated surface soil to a |ocation near the existing buried wastes is
proposed. Consolidati on of contam nated surface soil would ensure that the size of a protective cover is
limted to the area containing the najority of contami nation (e.g., the reactor foundation).



The ARAR identified for this alternative is the Idaho Rules for Control of Fugitive Dust (I DAPA
16. 01. 01. 650 and .651). This ARAR woul d be nmet during soil consolidation activities at BORAX-1 and
construction of a barrier at either site by application of appropriate engineering controls to mninize
generation of airborne contam nation and dust.

The estimated cost Alternative 2 is $1.9 mllion at SL-1 and $1.5 mllion at BORAX-1. These costs are
based on refinenents to the estimates presented in the proposed plan for Alternative 2. The primary
refinenents include a cap design specific to the INEL and elim nation of groundwater nonitoring requirenents.
The cap design is based on research perforned at the INEL by the Environnental Science and Research
Foundation. Environnental nonitoring has been specified by the agencies to consist of radiol ogical surveys.
G oundwat er nmonitoring costs have not been included because groundwater nonitoring needs wll be determ ned
by the WAG 5 Conprehensive RI/FS for WAG 5 as a whol e and the WAG 10 Conprehensive RI/FS for WAG 6.

Responsi bility for radiol ogi cal surveys at SL-1 will be assumed by the WAG 5 Conprehensive RI/FS once the

conprehensive programis in place. Simlarly, responsibility for radiol ogi cal surveys at BORAX-1 will be
assuned by the WAG 10- 04 Conprehensive R /FS once the conprehensive programis in place. The cost estinates
include 30 years of radiological surveys at SL-1 and BORAX-I. (Air nonitoring at both sites would be

conducted as part of the INEL wide air nonitoring programto elimnate that cost conponent fromthis remnedi al
action.)

Direct costs for equi pment and construction are approximately $0.90 mllion at SL-1 and $0.61 mllion at

BORAX-1 (including soil consolidation). Indirect costs for engineering design and nanagenent, construction
managenent, and contractor overhead and profit are approximately $0.47 nillion at SL-1 and $0.45 mllion at
BORAX-1. A contingency cost to account for the conceptual |evel of design for Alternative 2 is approxinately
$0.27 mllion at SL-1 and $0.18 million at BORAX-1. Net present value cost to perform post-closure

noni toring and nai ntenance activities for 30 years are approximately $0.33 nmillion at SL-1 and $0.21 nillion
at BORAX-1. Monitoring and mai ntenance nmay be required beyond 30 years, however CERCLA gui dance specifies

costing such activities for no nore than 30 years.

7.2.3 Renoval and Di sposal

Alternative 3 is the conplete renoval of all contaminated naterials fromthe burial grounds using
conventional excavation techniques, with cleanup |evels established on the basis of excess risk at the | NEL.
Conventional excavation techniques utilize comrercially avail abl e earth-novi ng equi pnent.

The vol ume of contaminated nmedia at the SL-1 is approxi mately 265,182 cubic feet (7,509 m3). The total
volume of contam nated nmedia at the BORAX-1 is approximately 93,421 cubic feet (2,645 m3). These estinates
are based on the volunes of buried waste, backfill, and potentially contam nated surface soils at BORAX-I.
Once renoved, contam nated materials woul d be packaged and transported to the Radi oactive Waste Managenent
Conpl ex for disposal.

Fol | owi ng the renoval of contaminated soil and solid waste, the excavated area woul d be backfilled with
clean fill material and conpacted to prevent future subsidence or settling. A layer of topsoil would be
pl aced over the conpacted backfill, contoured to match the surroundi ng | andscape, and seeded with an
appropriate mxture of native grasses and shrubs to facilitate revegetation.

The ARARs identified for this alternative include the National Em ssions Standards for Radionuclide
Em ssions Gt her than Radon from DCE Facilities (40 CFR °61.90), Idaho Rules for Toxic Air Pollutants (| DAPA
16.01. 01. 585 and .586), and |Idaho Rules and Control of Fugitive Dust (IDAPA 16.01.01.650 and .651). Al
three ARARs woul d be net by conducting excavation activities within an enclosed structure with a filtered
ventilation systemand by inplenenting dust-suppressi on neasures.

The estimated costs of Alternative 3 are approxinmately $68.9 mllion at SL-1 and $20.5 nillion at
BORAX-1. The estinmated cost for SL-1 is based on the no action decision for soils outside of the 600- by
300-foot (182.9- by 91.4-n) exclusion fence but inside the boundary of QOperable Unit 5-05. The | ower end of
the cost range presented in the proposed plan for Alternative 3 at SL-1 reflects this situation. The
estimated cost for BORAX-1 is based on the anticipated need to include up to 84,000 square feet (7,800 n#) of
contanmi nated surface soil in the renedial action. The upper end of the cost range presented in the proposed
plan for Alternative 3 at BORAX-|1 is representative of this scenario.

The estimates include an assunption that no additional costs are incurred once the contaninated
materials are renoved fromthe sites and di sposed at the Radi oactive Waste Managerment Conpl ex. Therefore,
post-closure activities such as nonitoring are not required. Direct costs for equipment, construction, and
di sposal at the Radi oactive Waste Managenent Conpl ex are approximately $34.0 million at SL-1 and $10 nillion
at BORAX-1. Indirect costs for engineering design and nmanagenment, construction management, and contractor
overhead and profit are approximately $24.7 mllion at SL-1 and $7.4 nillion at BORAX-1. The conti ngency
cost to account for the conceptual |evel of design for Alternative 3 is approxinmately $10.2 million at SL-1
and $3.0 nillion at BORAX-I.



8. Summary of Conparative Analysis of Aternatives

Each of the three alternatives subjected to the detail ed anal ysis were eval uated agai nst the nine eval u-
ation criteria identified under CERCLA. The criteria are subdivided into three categories: (a) threshold
criteria that nandate overall protection of human health and the environnent and conpliance with ARARs; (b)
primary balancing criteria that include |ong- and short-termeffectiveness, inplenentability, reduction in
toxicity, mobility or volume through treatnent, and cost; and (c) nodifying criteria that nmeasure the
acceptability of alternatives to state agencies and the comunity. The follow ng sections sunmarize the
eval uations of the three alternatives against the nine evaluation criteria.

8.1 Threshold Criteria

The remedial alternatives were evaluated in relation to the two threshold criteria: overall protection
of human health and the environment, and conpliance with ARARS. The sel ected renedial action nust neet the
threshold criteria. Al though the no action alternative does not neet the threshold criteria, this
alternative was used in the detail ed anal ysis as a baseline against which the other alternatives were
conpared, as directed by EPA gui dance

8.1.1 Overall Protection of Hunman Health and the Environnment

This criterion addresses whether a remedy provi des adequate protection of human health and the
envi ronnent and describes how ri sks posed through each exposure pathway are elim nated, reduced, or
controll ed through treatnent, engineering controls, or institutional controls

Results of the baseline risk assessnent indicate that upper limt of exposure risk will decrease to below 1
in 10,000 after approxinmately 400 years at SL-1. This upper limt will further decrease to 3 in 1,000, 000
after approximately 650 years and remai n constant thereafter. The upper limt of exposure risk at BORAX-I
will decrease to approxinmately 2 in 10,000 after 320 years, then renain essentially unchanged far into the
future

Alternative 1 (no action) would not satisfy the criterion of overall protection of human health and the

envi ronnent because access to the site and contact with the waste is not prevented. The contai nment
alternative, Alternative 2, would provide overall protection of human health and the environnent. A
protective cover woul d provide shielding frompenetrating radiation, linit contam nant mgration, and inhibit
inadvertent intrusion into the wastes by humans, insects, and animals. Consolidated surface soil at BORAX-I
woul d al so be contained beneath the protective cover. Long-termprotection would be ensured by incorporating
desi gn features engineered to last a mnimumof 400 years at SL-1 and 320 years at BORAX-I. Alternative 3
(removal by conventional excavation with disposal at the Radi oactive Waste Managenent Conpl ex) woul d provide
effective long-termprotection of human heal th and the environnment but could result in potentially
significant short-termexposures for workers renoving the radionuclide-contam nated wastes during the
remedi al action.

Both of the action alternatives would result in a reduction of excess lifetime cancer risk. Aternative 2
woul d result in an excess lifetime cancer risk of less than 1 in 1,000,000 for as long as the cap renains
functional. A cap mninmzes potential risks by shielding, limting mgration of contanination, and inhibit-
ing intrusion into the waste. Alternative 3, the renoval action, woul d reduce risk by nmanagi ng contani nat ed
materials renmoved fromthe burial grounds within an operating radi oactive waste di sposal facility.

8.1.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents

There are no ARARs identified for the no action alternative. The two action alternatives neet the
identified ARARs through engi neering controls and operating procedures. Section 7.2, Summary of
Al ternatives, discusses the primary ARARs considered in this study. These ARARs focus on controlling
exposures to the public and air enmissions that may result fromrenediation activities at the SL-1 and BORAX- |
operable units

8.2 Balancing Criteria

Once an alternative satisfies the threshold criteria, five balancing criteria are used to eval uate ot her
aspects of the renmedial alternatives and weight major trade-offs anmong alternatives. The balancing criteria
are used in refining the selection of the candidate alternatives for the site. The five balancing criteria
are: (1) long-termeffectiveness and permanence; (2) reduction in toxicity, nobility or volune through
treatnent; (3) short-termeffectiveness; (4) inplenentability; and (5) cost.

8.2.1 Long-Term Effecti veness and Per nanence




This criterion evaluates the long-termeffectiveness of alternatives in naintaining protection of hunman
health and the environnment after renedial action objectives have been net.

Alternative 1 (no action) provides the |east possible |evel of long-termeffectiveness and permanence
because unacceptabl e risks would remain at both burial grounds. The |long-term effectiveness and permanence
of containment, Alternative 2, depends on the design-life of each protective cover. As described previously,
the cover can be designed to last for the period of time required to allow radi onuclide decay to decrease
exposure risks to acceptable levels. Risks at SL-1 will fall belowthe 1 in 10,000 risk range in about 400
years. Risks at BORAX-1 will decrease to about 2 in 10,000 in approxi mately 320 years and will remain
constant, essentially forever, due to the presence of long-lived uranium235. The Alternative 3 renova
action provi des the highest degree of |ong-termeffectiveness and permanence because contaninated materials
woul d be conpl etely renmoved. However, renoving and transporting contam nated naterials fromone place to
another within the INEL (from SL-1 or BORAX-1 to the Radi oactive Waste Managenent Conplex) sinply transfers
the risk fromone place to another.

8.2.2 Reduction of Toxicity, Mbility, or Volune through Treatnent

This criterion addresses the statutory preference for selecting renedial actions that enploy treatnent
t echnol ogi es that pernanently reduce toxicity, mobility, or volunme of the hazardous substances as their
principal elenent. Treatment to reduce the toxicity of radionuclides is presently not feasible; therefore
none of the renedial alternatives devel oped for the burial grounds involve the use of treatnment to reduce the
toxicity, mobility, or volume of contaminated materials

8.2.3 Short-Term Ef fectiveness

Short-term effectiveness addresses the period of tine needed to inplenment renediation nethods to reduce any
adverse inpacts on human health and the environment that may be posed during the construction and
i mpl enent ation period until cleanup goals are achi eved

The short-termeffectiveness for any renedial action taken at the burial grounds woul d be enhanced to
t he maxi mum extent practicabl e through adherence to strict health and safety protocols for worker protection
and use of engineering controls to prevent potential contam nant mgration. However, the alternative that
requires the | east anobunt of disturbance of contam nated materials ranks the highest in terns of short-term
effectiveness. As such, Alternative 1 (no action) provides the highest degree of short-termeffectiveness
because no additional on-site activities are required. |Inplenentation of Alternative 2 (containnent) woul d
require disturbance to the surface of the burial grounds, however, no contact with buried waste woul d be
involved. Alternative 2 does require contaninated surface soil at BORAX-1 to be consolidated near the
l ocation of the reactor foundation. Assuming no protective measure were in place, workers installing the
Alternative 2 cap woul d receive external exposure to penetrating radiation until sufficient construction
material (such as soil, sand, and gravel) was placed over the burial ground to provide adequate shiel ding
Based on nodeling and field neasurenents, approximately 3 inches (0.1 m) of additional soil placed over the
SL-1 burial ground and 9 inches (0.2 n) of additional soil placed over the BORAX-1 burial ground woul d reduce
external exposures to background radiation |evels. Consequently, the soil required to formthe foundation for
a protective cover is likely to reduce external exposures to background levels. Aternative 3 (conventiona
excavation) offers the |east short-termeffectiveness due to direct contact with contaminated naterial s
during excavation of the burial grounds and transport to the Radioactive Waste Managenent Conpl ex.
Short-termeffectiveness for Alternatives 2 and 3 would be equally dimnished if surface-soil consolidation
is required at BORAX-I.

8.2.4 Inplenentability

The inplenmentability criterion has the following three factors requiring evaluation: (a) technica
feasibility, (b) administrative feasibility, and (c) the availability of services and naterials. Technical
feasibility requires an evaluation of the ability to construct and operate the technol ogy, the reliability of
the technol ogy, the ease of undertaking additional renedial action (if necessary), and nonitoring
considerations. The ability to coordinated actions with other agencies is one factor for eval uating
adm nistrative feasibility, and the agenci es have denonstrated this ability throughout the project to date.
O her admnistrative activities that would be readily inplenentable include planning, use of adm nistrative
controls, and personnel training. In terms of services and materials, an evaluation of the follow ng
availability factors is required: necessary equi prent and personnel, prospective technol ogies, and cover
materi al s.

Alternative 1 (no action) is the sinplest remedial action to inplement froma technical perspective
because environnental nonitoring is all that is required. Monitoring would be required until future reviews
of the remedial action indicated such activities are no | onger necessary. Environnental nonitoring services
and equi pnment are readily available. However, Alternative 1 is adm nistratively unacceptable due to the
potential risks to human health and the environnment posed by SL-1 and BORAX-1I.



The contai nnent option of Alternative 2 is technically inplenentable. Consolidation of contam nated
surface soils at BORAX-1 woul d involve standard earth novi ng equi pment to perform excavation activities and
wat er spray vehicles for dust suppression. Construction capabilities for engineered barriers are
commercially avail able, and such barriers have been used at many simlar sites in both private industry and
at government facilities. Specialized construction equiprment and materials would be not be required. The
engi neering required to design and construct a cap meeting the requirenents necessary to ensure protection of
human health and the environnent at SL-1 and BORAX-1 woul d be specified during the renedial design phase
The general performance requirenents of the cap are established in this Record of Decision

Alternative 3 (excavation and renoval) would be nost difficult renedial option to inplenent because of
the conplexity of the renedi ati on process. Containnent of contam nation during excavation and handling
contami nated materials renoved fromthe burial grounds woul d be required. Conventional excavation techniques
to performrenoval operations are comrercially avail able and commonly used for earth noving applications.
Adm nistratively this alternative would require significant tinme and resources to perform environnenta
assessnents, safety anal yses, designs, and denonstrations prior to initiating any renoval activity.

8.2.5 Cost

In eval uating project costs, an estimation of the direct and indirect costs in present-worth dollars is
required. Direct costs include the estimated dollars for equipnent, construction, and operation activities
to conduct a remedial action. Indirect costs include the estinmated dollars for activities that support the
remedi al action (such as construction managenent, project managenent, and managenent reserve). |n accordance
with remedial investigation/feasibility study guidance, the costs presented are estimates (-30%to +50%.
Actual costs will vary based on the final design and detailed cost item zation

Table 9 for SL-1 and Table 10 for BORAX-1 summarize the estimated costs for each remedial action
alternative. The costs presented are based on a specific set of assunptions and as those assunptions change
so will the cost estinates. For exanple, CERCLA guidance specifies nonitoring and mai ntenance costs to be
estimated for 30 years. However, these activities may be required beyond 30 years and as a result may cost
significantly nore than estimated

The cost estimates for Alternative 3 (excavation and renoval) are based on the proposed plan and the
renmedi al investigation/feasibility study prepared for SL-1 and BORAX-1. As indicated in Section 7.2.1, the
estimated cost for no action (Alternative 1) differs fromthe proposed plan because nonitoring requirenents
for the sites have been refined

The cost estimates presented for Alternative 2 (containnent) have been revised since the proposed plan
As part of the CERCLA process, estimated costs for the selected remedy have been refined based on further
devel opnents in the |level of design detail for Alternative 2. Estimated costs for Alternative 2 have been
revi sed based on a cap design specific to the conditions at the INEL and identification of specific
environnental nonitoring requirenments at both sites. The cap design is based on research perforned at the
INEL by the Environnental Science and Research Foundati on. Environnental nonitoring has been specified by
the agencies to consist of radiological surveys. Goundwater nonitoring costs have not been included because
groundwat er nonitoring needs will be deternined by the WAG 5 Conprehensive RI/FS for WAG 5 as a whole and the
WAG 10 Conprehensive RI/FS for WAG 6. Responsibility for radiol ogical surveys at SL-1 will be assumed by the
WAG 5 Conprehensive RI/FS once the conprehensive programis in place. Simlarly, responsibility for
radi ol ogi cal surveys at BORAX-1 will be assuned by the WAG 10- 06 Conprehensive R /FS once the conprehensive
programis in place. The cost estimates included 30 years of radiological surveys at both sites. (Ar
nmonitoring at both sites will be conducted as part of the INEL-wide air nonitoring program Therefore air
nonitoring costs are not included in the estimate.) The estinated costs presented for Alternative 2 reflect
t hese refinenments.



Table 9. SL-1 alternative cost and esti mates.

Cost El enents

Construction and construction operations b
Post - cl osure mai nt enance ¢
Post - cl osure nonitoring d

Al ternative 1
No Action

NA

NA

150, 000
38, 000
$188, 000

nmoni toring only.

Al ternative 2
Cont ai nnent

$1, 368, 000
115, 000
150, 000
337, 000

$1, 970, 000

inflation) for 30 years.
See Section 11.

Cont i ngency

Total c

a. Costs are for 1995 for Alternatives 1 and 2 and 1994 for Alternative 3.
b. Includes operating costs (net present value) during renedial

c. Net present value assumng 5%interest (net of

d. Changed from proposed plan to include soil

e. Rounded to ten thousands.

NA = Not applicable (itemis not included in the scope for the alternative).

Table 10. BORAX-1 alternative cost estimates.

Cost El enents

Construction and construction operations b
Post - cl osure mai ntenance c
Post - cl osure nonitoring d

Al ternative 1
No Action

NA

NA

144, 000
36, 000
$180, 000

nmoni toring only.

Al ternative 2
Cont ai nnent

$1, 058, 000
27,000

144, 000
225, 000
$1, 450, 000

inflation) for 30 years.
See Section 11.

Cont i ngency

Total e

a. Costs are for 1995 for Alternatives 1 and 2 and 1994 for Alternative 3.
b. Includes operating costs (net present value) during remnedial

c. Net present value assumng 5%interest (net of

d. Changed from proposed plan to include soil

e. Rounded to ten thousands.

NA = Not applicable (itemis not included in the scope for the alternative).

Alternative 3
Reroval

$58, 724, 000
NA

NA

10, 149, 000
$68, 870, 000

Al ternative 3
Renoval

$17, 518, 000
NA

NA

3, 020, 000
$20, 540, 000



8.3 Mdifying Oriteria

Two nodifying criteria are used in the final evaluation of remedial alternatives: state acceptance and
community acceptance. For both of these criteria, the factors that are considered include the el enments of
the alternatives that are supported, the elenents of the alternatives that are not supported, and the
elements of the alternatives that have strong opposition

8.3.1 State Acceptance

The I DHWconcurs with the sel ected renedial alternative, contai nment with an engi neered cover conprised
primarily of native materials. The |IDHWhas been involved in the devel opment and review of the renedia
investigation/feasability study, the proposed plan, and this Record of Decision. Comments received from | DHW
were incorporated into these docurments, which have been issued with | DHW concurrence.

8.3.2 Community Acceptance

This assessnent eval uates the general community response to the proposed alternatives presented in the
proposed plan. Specific comments are addressed in the Responsiveness Summary portion of Appendix Ain this
docunent .

N ne individual s provi ded comments on the proposed plan during the public comments period. One
addi ti onal coment was received after the comment period. A total of nineteen comments were received
Public opinion on the preferred alternative, in no particular order, included, but was not linited to (a)
Alternative 3, Renoval, should have been selected; (b) Aternative 2, Containnent, was the best choice; (c)
nodel s for groundwater fate and transport shoul d be benchmarked and val i dated before proceeding; (d) nmaxi mum
doses shoul d be conpared to maxi mumdose limts; (e) how were the | ans addressi ng di sposal of spent fuel
transurani ¢ wastes, greater-than-d ass-C wastes, and | ow | evel wastes accounted for; (f) trials regarding
partial cleanup, including ground scraping and renoval, should be conducted and considered; (g) future |and
uses shoul d be considered; (h) results of other capping studies should be used in this evaluation; (i) no
further out-of-state shipnments of radioactive wastes should be allowed to be deposited there; and (j)
publications and the expenditures directed toward |l owrisk projects are a total waste taxpayers' dollars.

In summary, three commentors favored the preferred alternative, two preferred Alternative 3, and the
others either requested additional or clarifying information or provi ded comments no specifically associated
with the two sites in question. The additional infornmation requested appears in the Responsiveness Summary
in Appendi x A

9. Selected Renedy

Based upon consideration of the requirements of CERCLA, on detail ed analysis, and on public conments,
the DOE-1D, the EPA, and the | DHWhave selected Aternative 2, Contai nnent, as the most appropriate remedy
for both the SL-1 and BORAX-I burial grounds. The agencies believe that this alternative represents the best
bal ance of trade-offs with respect to the evaluation criteria. Aternative 2 provides overall protection of
human health and the environnent, conplies with ARARs, provides |ong- and short-termeffectiveness, is
readily inplenentable, and is cost-effective. An engineered barrier can effectively isolate contam nated
materials fromthe accessible environnent. [Isolation both inhibits mgration of contamnants fromthe buria
grounds and allows tinme for radioactive decay of the primary contributor, cesium 137 and progeny, to the
overal |l risk. Engineered barriers can also inhibit biotic and inadvertent human intrusion into buria
grounds. The agencies believe that an engi neered cover systemcan maintain isolation of contam nated
materials while the overall risks decrease. Engineered barriers have been used extensively for renedia
actions involving radi onucl i de-contam nated wastes.

Results of the baseline risk assessnent indicated that the exposure pathway dom nates the overall risk
for both burial grounds. The primary contributor to this risk at both sites is cesium 137 and its progeny.
Based on the time required for radi onuclide decay to reduce the direct exposure risk to 1 in 10,000 at SL-1
and 2 in 10,000 at BORAX-1, a protective cover must be effective for approxi mtely 400 years at SL-1 and for
approxi mately 320 years at BORAX-1I.

9.1 Description of Selected Renmedy

The sel ected renmedial action for both burial grounds is Alternative 2, containnent by capping with an
engi neered long-termbarrier conprised prinmarily of natural materials. The cover will be designed to
nmai ntain effective long-termisolation of contami nants. The nunber and thi cknesses of |ayers designed in the
cover depend on |ocal climatic and geographic conditions, including precipitation rate, freeze depth,
i ndi genous plant and ani nal species, and | ocal topography. A 25-foot (7.5-meter) buffer zone will be
establ i shed around the perinmeter of the containment structures at each site. Additional design



considerations will include the engineered lifetinme of each cap, a mninumof 400 years at SL-1 and a m ni nrum
of 320 years at BORAX-I, to allow decay of cesium 137 and to reduce exposure risks. Surface-water diversion
neasures, including contouring and grading, will be used as necessary to direct runoff away fromthe burial
grounds and into nearby, naturally occurring drainage formati ons. The specific cover design for each buri al
ground will be defined during final remedial design.

The cover systemdesign will provide:

. Shielding frompenetrating radi ati on

. A barrier to inhibit biotic and inadvertent human intrusion

. Longevity through the predom nant use of naturally occurring materials

. Resi stance to erosion that coul d expose buried waste and contribute to contam nant mgration

. Cont ai nnent of contam nated surface soils which pose an excess risk greater than 1 in 10,000 at
BORAX- |

. Low mai nt enance requiremnents

The capping systemw || be conbined with institutional controls consisting of access and | and use
restrictions to discourage intrusion into the SL-1 and BORAX-I burial grounds. The DOE woul d be responsible
for establishing and mai ntai ning | and use and access restrictions for at |east 100 years. Access restrictions
in the formof fences, warning signs, and pernanent narkers would be used to deter unauthorized entry into
the burial grounds. Institutional controls would include placing witten notification of the renmedial action
inthe facility land use master plan; the notification will prohibit any activities that would interfere with
the remedial activity. A copy of the notification will be given to the Bureau of Land Managenent, toget her
with a request that a simlar notification be placed in the Bureau of Land Managenent property nanagenent
records. The DCE will provide EPA and IDHWwith witten verification that notification, including Bureau of
Land Managenent notification, have been fully inpl emented.

Cap integrity nonitoring and radi ol ogi cal survey prograns will be established to ensure the
functionality of the contai nnent systens and provide early detection of potential contam nant migration.
These prograns will be inplenmented annually for the first five years followi ng conpletion of the caps. The
necessity for continued nonitoring will then be reeval uated and defined as determ ned appropriate by the
agenci es during subsequent five-year reviews. Goundwater nonitoring needs at WAG5 will be determ ned by
the WAG 5 Conprehensive RI/FS. Radiological surveys at SL-1 will be conducted as part of this Record of
Deci sion until such time the surveys can be included as part of the environnental nonitoring program
establ i shed for the WAG 5 Conprehensive RI/FS. Simlarly, groundwater nonitoring needs at WAG 6 will be
determ ned during the WAG 10 Conprehensive RI/FS. Radiological surveys at BORAX-I will be conducted as part
of this Record of Decision until such tinme the surveys can be included as part of the environnental
noni tori ng program established for the WAG 10 Conprehensive RI/FS. Air nmonitoring will be conducted as part
of the INEL-wide air nonitoring program Cap integrity nonitoring for cracks, erosion, and any observabl e
degradation will be conducted to identify naintenance requirenments. Institutional controls and nonitoring
requirenents will be the responsibility of the DOE and will be eval uated for adequacy, effectiveness, and
necessity during each five-year review of the renedial actions.

During inpl enentation dust suppression nmeasures such as water sprays will be used to mnimze dust
generation and thereby ensure conpliance with ARARs (I DAPA 16.01.01.650 and .651). Health and safety pl ans
will be established to identify training requirenents, specify personal protection equipnment requirenents,
and define general safe work practices. The renmedial design will include nmeasures to ensure nitigation of
potential contami nant migration during inplenentation.

I npl emrent ati on of the selected remedy at BORAX-1 includes consolidation of contam nated surface soils
whi ch pose an excess risk greater than 1 in 10,000 to a |ocation near the reactor foundation. Any surface
soils consolidated will then be isolated beneath the engineered barrier. Action levels for the radionuclides
of concern in BORAX-1 soils are identified as 16.7 pG /g for cesium137, 10.8 pG /g for strontium90, and
13.2 pG /g for uranium 235.

Because this renmedy will result in wastes renmaining on site, five-year reviews of this Record of
Deci sion and reviews of nonitoring data will be conducted. Evaluation will be performed within five years of
the Record of Decision signature and will be conducted at |east every five years thereafter until such
eval uations are determ ned by the agencies to be no | onger necessary. The purpose of these reviews is to
ensure that the remedy achi eves the remedi al action objectives set forth in this Record of Decision and
continues to provide adequate protection of human heal th and the environnent.



9.2 Renediation Coals

The purpose of this response action is to inhibit potential exposure for human and environment al
receptors and to mnimze the spread of contanmination. This will be acconplished by constructing | ong-term
covers (caps) and restricting access to the sites.

Performance standards will be inplenented to ensure that the cover system provides protection agai nst
direct exposure to the wastes at the two sites. The performance standards identified for the contai nnent
al ternative include

. Install ation of caps that are designed to remain in existence for at |east 400 years at SL-1
and 320 years at BORAX-I to discourage any individual frominadvertently intruding into the
buried waste or fromcontacting the waste at any tinme after active institutional controls over
the disposal sites are renmoved up to the design life of the cap

. Appl i cati on of mai ntenance and surface nonitoring prograns for the containment systens capable
of providing early warning of releases of radionuclides fromthe disposal site before they
| eave the site boundary.

. Institution of restrictions limting land use to the industrial applications for at |east 100
years.

. I npl erent ati on of surface water controls to direct surface water away fromthe di sposed
wast es.

. Elimnation, to the extent practicable, of the need for ongoi ng active mai ntenance of the

di sposal sites follow ng closure so that only surveillance, nonitoring, or mnor custodial care
are required.

. Pl acemrent of adequate cover to inhibit erosion by natural processes for the specified design
lives of the caps.

. I ncorporation of features to inhibit biotic intrusion into the waste disposal pits and trench
at the SL-1 burial ground

The inspection and mai ntenance of the cover systemwi |l be conducted concurrent with the radi ol ogica
survey program | nplenentation of the maintenance and survey programs will ensure protection of human health
and the environment from any unacceptable risks. These prograns will be inplenented annually for the first
five years followi ng conpletion of the caps. The necessity for continued nmonitoring will then be reeval uated
and defined as determ ned appropriate by the agenci es during subsequent five-year reviews.

9.3 Estimated Cost Details for the Sel ected Renmedy

A summary of the costs for each of the renedial action alternatives eval uated was presented in Tables 9
and 10. As noted in Section 8.2.5, additional design details for the engineered barrier and environnental
noni toring requi rements have enabl ed subsequent refinenents in the original cost estimates for Alternative 2
(containment). Tables 11 and 12 provi de detail ed breakdowns of the estinated costs for the sel ected renedy,
based on refinenents in the costs presented previously in the proposed plan. Post-closure costs for
mai nt enance and nonitoring of the sites are net present value dollars for 1994. These costs are cal cul ated
based on a 5 percent interest rate (net of inflation).



Table 11. SL-1 selected renedy detailed cost estinate. a
Cost El enents Esti nmat ed Cost

Const ruction

Mobi | i ze/ denobi | i ze cap subcontract or $ 95, 000
Construction of cap 543, 000
Subsi dence prevention 22,000
Surface water control 51, 000
Air nmonitoring 50, 000
M scel | aneous 141, 000
Constructi on managenent 234, 000
Engi neeri ng design and inspection 111, 000
Contractor overhead and profit 121, 000
Cont i ngency 271, 000
Construction subtotal b $1, 639, 000

Post - cl osure costs

Cap nonitoring and nai nt enance $ 108, 000
Fence mai nt enance 7,000
Envi ronmental nonitoring 150, 000
Post - cl osure conti ngency 66, 000
Post -cl osure costs subtotal c $331, 000
Total d $1, 970, 000

Costs are for 1995

I ncl udes net present val ue operating costs during renedial action.

Net present val ue assumng 5% interest (net of inflation) over 30 years.
Rounded to ten thousands. §

eocoe

Table 12. BORAX-1 selected renedy detail ed cost estimate. a
Cost El enents Esti mat ed Cost

Construction

Mobi | i ze/ denobi | i ze cap subcontract or $ 95,000
Construction of cap 274, 000
Surface soil consolidation b ---
Subsi dence prevention 5, 000
Sur face wat er control 20, 000
Air nmonitoring 50, 000
M scel | aneous 162, 000
Constructi on managenent 233, 000
Engi neering desi gn and i nspection 79, 000
Contractor overhead and profit 140, 000
Cont i ngency 182, 000
Construction subtotal ¢ $1, 240, 000

Post -cl osure costs

Cap nonitoring and mai nt enance $ 24,000
Fence mai nt enance 3, 000
Envi ronnent al 144,000
Post - cl osure conti ngency 43, 000
Post-cl osure costs subtotal d $214, 000
Total e $1, 450, 000

Costs are for 1995

Costs for soil consolidation are covered by the other cost el enents

I ncl udes net present val ue operating costs during renedial action.

Net present val ue assuming 5% interest (net of inflation) over 30 years.
Rounded to ten thousands.

Paoo



10. Statutory Determ nations

Renedy selection is based on CERCLA and the regul ations contained in the National G| and Hazardous
Subst ances Pol | ution Contingency Plan. Al remedies nmust nmeet the two threshold criteria (see Section 8.1)
established in the National G| and Hazardous Substances Pol |l ution Contingency Plan: protection of human
health and the environment, and conpliance with ARARs. In addition, CERCLA requires that the renedy uses
permanent solutions and alternative treatment technol ogies to the maxi mum extent practicable, and that the
impl enented action is cost-effective. Finally, the statute includes a preference for renedies that enpl oy
treatnent that permanently and significantly reduce the volune, toxicity, or nobility of hazardous wastes as
their principal element. The follow ng sections discuss how the sel ected renedy addresses these statutory
requi renents.

10.1 Protection of Hunman Health and t he Environnment

As described in Section 9, the selected renedy for both SL-1 and BORAX-1 satisfies the criterion of
overal | protection of human health and the environment by isolating contaminated naterials fromthe
accessi bl e environment. The renmedy will maintain isolation for a sufficient period of time to allow
short-1ived radionuclides to decay, thereby decreasing direct exposure risks. Decay of short-lived
radi onuclides (primarily cesium 137 and its progeny) will reduce direct exposure risks to 1 in 10,000 at SL-1
after approxinmately 400 years and to 2 in 10,000 at BORAX-1 after approximately 320 years. The risk |evel at
SL-1 will continue to decrease to a lower linmt of 3 in 1,000,000 after approxi mately 650 years, where it
will remain due to the presence of |ong-lived uranium235. The risk level at BORAX-1 will decrease to 2 in
10,000 in about 320 years and will stabilize due to long-Ilived uranium 235.

Al t hough the National G| and Hazardous Substances Pol |l uti on Contingency Plan established the
acceptability of risk to be within a range of 1 in 10,000 to 1 in 1,000,000, the estimated |ong-termri sk
level s cited above for SL-1 and BORAX-1 are considered acceptable for several reasons. First, the Ofice of
Solid Waste and Energency Response Directive 9255.0-30, dated April of 1991, states that the upper boundary
of this risk range is not a discrete line at 1 in 10,000 and that a specific risk estimate around 1 in 10, 000
may be considered acceptable if justified based on site-specific conditions. On this basis, risk levels
around 1 in 10,000 have been determned to be acceptable for remedial actions inplenmented at other |NEL
operable units. Second, there are no practical, safe, and cost-effective nethods of renoving the uranium 235
and its progenies fromthe contam nated materials associated with the burial grounds. Any uranium 235 and
its progenies renoved would still require long-termisol ati on because there are no technol ogies for
accel erating radionuclide decay. Finally, the methodol ogy used in the baseline risk assessnent to determ ne
potential risks at SL-1 and BORAX-I resulted in upper bound estinmates; uncertainty analysis indicates that
risk is likely over-estinmated, not under-estinated. Therefore it is probable that the long-termrisks at
BORAX-1, estimated at 2 in 10,000, nay actually be within the 1 in 10,000 to 1 in 1,000, 000 range.

Several assunptions, as discussed in Section 6.1.4, were incorporated into the nethodol ogy of the
basel i ne ri sk assessnment to ensure an upper-bound estinate woul d be conputed. The assessment of residential
scenari os was based on the assunption that direct contact with buried waste woul d be maintained for 24 hours
a day, 350 days per year, for 30 years. Simlarly, occupational scenarios included the assunption that
direct contact with buried waste woul d be naintained for 8 hours a day, 250 days per year, for 25 years. For
subsurface exposures, the assessnents al so included an assunption of honbgeneous contami nation within soils,
based on the highest radionuclide concentrations detected during sanplings activities. The result of these
assunptions is nost likely an over-estinmation of the potential risks associated with the SL-1 and BORAX- I
burial grounds.

The remedy selected for both SL-1 and BORAX-1 is containment by capping, with engineered barriers
conprised primarily of natural materials. The selected renedy will include consolidation of contam nated
surface soils at BORAX-1 for isolation beneath the engineered barrier. The engineered barriers will shield
agai nst penetrating radiation, discourage human and biotic intrusion, resist erosion, require | ow
mai nt enance, and provide |ong-term performance and durability. Until determ ned by the agencies to be no
| onger necessary, radiological surveys will be performed to ensure effective isolation of contanination at
both sides. Monitoring of the engineering barriers will be perforned until determ ned by the agencies to be
no | onger necessary to ensure the integrity of the caps is not conprom sed by erosion or other deteriorating
nmechani sns. Additionally, institutional controls consisting of access restrictions (e.g., fencing, warning
signs, and permanent narkers) and runoff controls (e.g., contouring and grading as determnmi ned necessary) wl |
be i nplenented to enhance isolation of the burial grounds. Land use will be restricted to industrial
applications for the duration of DOE operations at the INEL. The DOE will request that the U S. Departnent of
Interior, Bureau of Land Management inposes sinilar restrictions.

Because this renedy will result in waste remaining on site at both SL-1 and BORAX-1, reviews of this
Record of Decision and nonitoring data will be conducted. The initial revieww |l be perforned within five
years of this Record of Decision signature with subsequent reviews conducted at |east every five years



thereafter until determ ned by the agencies to be no | onger necessary. The purpose of these five-year
reviews is to ensure the renmedy provides adequate protection of human health and the environnent.

10.2 Conpliance with ARARs

The engi neered caps for SL-1 and BORAX-I will be designed to neet all state and federal ARARs. The ARARs
that will be satisfied by the selected renedy are expl ai ned bel ow.

10.2.1 ARARS

No chemical - or |ocation-specific ARARs were identified for the renedial action at either SL-1 or
BORAX-1. A single action-specific ARAR was identified for the selected remedy at both SL-1 and BORAX-| (see
Section 7.1.2, Table 8). The requirenents of the rules for Control of Fugitive Dust (|DAPA 16.01.01. 650 and
.651) will be satisfied at both SL-1 and BORAX-1 by application of appropriate engineering controls to
m ni m ze generation of airborne contanination and dust during installation of the engineering barriers and
consol i dation of surface soil at BORAX-I

10.2.2 To-Be-Consi dered Qui dance

In inmplenenting the sel ected renedy, the agenci es have agreed to consider a nunber of procedures and
gui dance docunents that are not legally binding. The following list of DOE orders are to be considered as
gui dance docunents:

. DCE 5400.5, "Radiation Protection of the Public and Environnent"
. DCE 5820. 2A, "Radi oactive Waste Managenent."

These DCE orders provide guidance to ensure radi ation protection for the environnent and the public.
DOE Order 5400.5 provides radiation protection standards to protect the general public fromactivities
conducted at DCE sites. DOE Order 5820.2A addresses future control of sites; the DOE intends to naintain
active institutional control of |owlevel radioactive waste disposal sites for 100 years follow ng cl osure.

10.3 Cost Effectiveness

The sel ected remedy is cost-effective based on the overall protection to human health and the
environnent relative to the costs incurred. Due to the persistent toxicity associated with radi onucli des,
renmoving waste fromSL-1 and BORAX-1 sinply results in the transfer of risk fromone location to another with
a significant increase in cost and short-termrisk. Therefore, conpared to other potential renedial actions,
the selected renedy provides the best bal ance between cost and effectiveness in protecting human heal th and
t he envi ronment .

10.4 Use of permanent Solutions and Alternative Treatnent Technol ogi es to the Maxi num Extent Practicable

The sel ected remedy utilizes permanent solutions to the maxi numextent practicable for the SL-1 and
BORAX-| burial grounds. The National G| and Hazardous Substances Pollution Contingency Plan prefers a
per manent sol uti on whenever possible. However, guidance established in the National G| and Hazardous
Subst ances Pol | ution Contingency Plan to assist in the selection and inpl ementati on of appropriate renedial
actions states that EPA encourages the use of containnment for waste that poses a relatively |owlong-term
threat or where treatnent is inpracticable. Therefore, the selected renedy focuses on | ong-term contai nment,
radi ol ogi cal nmonitoring, and institutional control of the burial grounds, due to the persistent radiotoxicity
associ ated with radi onuclides. The selected remedy provides protection by isolating contaninated materials
fromthe accessible environment for a sufficient period of time to reduce potential exposure risks to
acceptabl e levels. Based on analysis of the CERCLA renedial alternative evaluation criteria and in
particular the five balancing criteria (see Section 8.2), containnent provides the best renmedy for both the
SL-1 and BORAX-1 burial grounds in terns of long- and short-termeffectiveness, cost, inplenentability, and
reduction of toxicity, nobility, and volune. The follow ng discussion highlights the tradeoffs anong the
alternatives considered for SL-1 and BORAX-I relative to the five balancing criteria.

Long-termeffectiveness is equally achieved by either containment or renoval and di sposal, because both
remedi al actions involve isolation fromthe accessible environnent to ensure |long-term protection of human
health and environnent. However, renoval action would involve significantly increased worker exposures
during the short-termperiod of inplementation. No action would not be effective in the short- or long-term

The toxicity of radionuclides associated with the burial grounds can only be reduced by natural decay;
there are currently no technol ogies available to accel erate the decay process. Therefore, evaluation of the
remedi al actions considered with respect to reduction in toxicity is not applicable. 1In addition, the



alternatives evaluated do not effect the volune of contam nated naterial existing at the burial grounds.

However, both the selected renedy and the renoval and disposal alternative would result in significantly
reduced nmobility based on long-termisolation fromthe accessible environnent. No action would no have an
inmpact on toxicity, volune, or nobility of contam nants at SL-1 or BORAX-I.

I npl ementability and cost are directly related to the conplexity of the renedial actions considered
Renmoval and di sposal is the nost conplex alternative due to health and safety concerns associated with
handling the contam nated naterials buried at SL-1 and BORAX-1. As a result, renoval and disposal is the
nost difficult to inplenent and the nost expensive alternative. Al though no action would be unacceptable to
the agencies, this alternative is technically easy to i nplenent and the | east expensive. The sel ected renedy
is not conmplex and therefore is not difficult to inplenent and is much | ess expensive than renoval and
di sposal

Rel ative to the five balancing criteria, short-termeffectiveness, inplementability, and cost were the
deci sive factors in selecting the containment alternative. The containnent alternative does not require
intrusion into the burial grounds and therefore does no require worker exposure to the contam nated waste
buried at SL-1 and BORAX-1. Furthernore, the containnent alternative is not difficult to inplenment and does
not involve significant cost when conpared to the renoval and di sposal alternative. No action was not
consi dered a viable option

State and comunity acceptance were al so included in the decision-making process for remedy sel ection
The IDHW participated in the devel opment and review of all required CERCLA docunentation, including the
remedi al investigation/feasibility study, the proposed plan, and this Record of Decision, and supports the
selected alternative. The Environnmental Managenent Site Specific Advisory Board for the INEL concurred with
the selection of the contai nment alternative at both burial grounds and recommended that construction and
noni toring costs be reduced to the extent possible to reflect the costs for simlar actions performed wthin
the private sector. In addition, public neetings were held at various |locations throughout the state, and
publications were made available to inform educate, and encourage participation of the community regarding
remedi al activities associated with the SL-1 and BORAX-1 burial grounds

10.5 Preference for Treatnment as a Principle El enent

Treat ment was not considered in the fornulation of potential alternatives for SL-1 and BORAX-1 based on
review of renedial actions previously selected for simlar CERCLA sites. In addition, the nonhonbgenous
characteristics associated with the wastes buried at SL-1 and BORAX-1 rendered standard treatnent techniques
i nappropriate. Contamnated materials buried at these sites include construction debris, with physica
properties ranging is size, shape, and naterial. Furthernore, based on the inability of treatnent to reduce
the toxicity of radionuclides, the remedy selected did not consider treatnent as a principal elemnent.

11. Docunentati on of Significant Change

Several refinenents have been identified for the selected renmedial action at the SL-1 and BORAX-1 buria
grounds. These refinenments are related to surface soil consolidation, nonitoring, cost refinenents, the
boundaries of Qperable Unit 5-05, and other changes to the proposed plan and are described in the follow ng
subsecti ons.

11.1 Surface Soil Consolidation

The information in the proposed plan indicated that the surface soils around the burial grounds could
require consolidation due to the presence of wind-dispersed contam nation. Costs in the proposed plan were
devel oped as ranges to accommobdate the potential for consolidation of surface soils and the types of caps
under consideration. Refined cost estinmates were prepared for this Record of Decision based on no surface
soil consolidation at SL-1, and consolidation of the entire 84, 00-square foot (7,800-square neter) area at
BORAX- 1.

Subsequent to finalization of the proposed plan an evaluation of new data in conjunction with historica
sanpling and survey data determined that surface soils surrounding the SL-1 burial ground do not pose an
unacceptabl e risk to human health or the environment. Soil ingestion, dust inhalation, groundwater
i ngestion, and external exposure were evaluated for current occupational and 30-year future residentia
scenarios. Surface soil concentrations of identified contanmi nants of concern outside of the exclusion fence
are at or bel ow background values within Qoerable Unit 5-05. Dose equivalent rate neasurenents of the
Qperable Unit 5-05 surface soils indicate radiological field levels at or bel ow the average I NEL | evel of 20
Iremihr. The agencies have reviewed this infornmation and concur that no further action is appropriate for
the surface soils outside of the exclusion fence within Cperable Unit 5-05. Docunentation in support of the
deci sion can be found in the Admnistrative Record for Operable Units 5-05 and 6-01 specifically in an
engi neering design file titled "ARA Wndbl own Area R sk Evaluation" and an associated letter report titled



"Assessnent of Surface Soils Surrounding the SL-1 Burial G ound".

It is expected that surface soil consolidation will be necessary at BORAX-1 to appropriately nmanage soil
contami nation and mnimze the potential for human or environnental exposure to unacceptable risks.
Therefore the refined cost estinate for capping the BORAX-1 site incorporates the consolidation of surface
soil option discussed in the proposed plan.

11.2 NMonitoring

Long-termnonitoring to confirmisolation of the buried contam nants for the accessible environnent and

groundwat er was described in the proposed plan. Environmental nonitoring of air, soil, and groundwater, and
cap integrity nonitoring to assess erosion, cracking, or other observable deterioration were included. In
the effort to refine costs the nonitoring conponent was critically examned. It was determned that |arge

conmponents of the environnental nonitoring could be incorporated into | arger prograns on the | NEL at
significant cost savings. Mnitoring costs for the no action alternative were revised top be consistent with
monitoring estinated for the selected Alternative 2. Therefore the no action alternative includes only soil
nmonitoring. Aternative 3 did not include nonitoring, and estimates have not changed.

11.2.1 G oundwater Mnitoring

The results of the baseline risk assessnment indicate risks via ingestion of groundwater of 1E-06 at the
SL-1 burial ground and 3E-06 for the BORAX-I burial ground. These estimates, very lowin the acceptable risk
range, are upper bounds on risk because paraneters for the groundwater nodeling were selected to maxinize the
potential risk estimates. These estimates also represent the summati on of risks due to all contam nants,
regardl ess of nodel ed peak concentration tine in the aquifer.

Uncertainty anal yses support the conclusion that there is no risk to groundwater fromeither burial
ground; therefore, costs for groundwater nonitoring have been elimnated. Installation of groundwater
nonitoring wells specific to these sites, at an approxi mate cost of $200,000 per well, is not necessary.
Therefore, groundwater nonitoring needs will be determ ned under the Waste Area Group 5 Conprehensive
Remedi al Investigation/Feasibility Study for WAG 5 and the Waste Area Group 10 Conprehensive Renedi al

Investigation/Feasibility Study for WAG 6. This approach will be nore cost efficient because groundwater
pl ans can be designed to cover nmuch | arger areas. Five-year reviews of nonitoring data will be defined for
t he conprehensive renedial investigation/feasibility studies. 1In the unlikely event that either burial

ground is suspected of contributing to groundwater contam nation, additional site-specific nonitoring wells
or other means of contaminant mgration detection can be installed in the future.

11.2.2 Ar Mnitoring

Costs for long-termnonitoring of air have been elininated for burial grounds for Alternatives 1 and 2.
An I NEL-wi de programis in place that woul d nmake additional nonitoring specific to either site redundant. In
conpliance with the identified ARARs, site-specific air nonitoring will be perforned during the construction
of the caps; after the renedial action is conplete, responsibility for air nonitoring at each site will be
assuned by the site-w de program

11.2.3 Soil Monitoring

Under Alternative 2, surface soil will be nonitored by radiol ogi cal surveys. For SL-1, cost estimates
include radiol ogical nonitoring until the Waste Area Group 5 Conprehensive Remedial |Investigation/Feasibility
Study nonitoring programis in place. At that tinme, long-termresponsibility for these surveys will be
pl aced under the Waste Area Group 5 program Mnitoring results and the need for continued nonitoring will
be eval uated during subsequent five-year reviews by the agencies.

Because there will be no long termnonitoring plan for Waste Area G oup 6, estimates in this Record of
Deci si on include costs for radiological monitoring of the BORAX-I site. The need for continued nonitoring
wi Il be assessed periodically in the five-year reviews conducted by the agenci es.

Estimates for nonitoring under the No Action Alternative 1 were revised to be consistent with the
approach forrmul ated for Alternative 2.

11.3 Cost Refinenents

The estimated costs for the selected remedy were presented in the proposed plan as ranges; $3,684,000 to
$8, 775,000 for SL-1, and $2, 340,000 to $4, 690,000 for BORAX-1. The refined cost estimates presented in this
Record of Decision are $1, 970,000 for SL-1 and $1, 450, 000 for BORAX-1. The cost refinenments result fromthe
soil consolidation issues discussed in Section 11.1, nonitoring discussed in Section 11.2, and refinenents in



general design paraneters applied to the extent possible w thout specific engineering designs. Further
refinenents of costs will be achieved when the remedial design is finalized and wel | -defi ned.

Renovi ng costs for groundwater and air nonitoring (see Section 11.2) results in estimates for the No
Action Alternative 1 of $188,000 for SL-1 and $180, 000 for BORAX-I.

11.4 (Qperable Unit 5-05 Boundary

In the proposed plan the boundary of QU 5-05 was defined as the 1,200 by 1,500-foot (366- by 477-n) area
around the SL-1 burial ground. The investigation of the surface soils and the external exposure pathway
di scussed above in Section 11.1 was not limted to this region, but enconpassed the entire area defined by
the isopleth illustrated in Figures 2 and 4. Rather than assess a region in the niddle of one of this
i sopl eth, the agencies have agreed to expand the boundary of Operable Unit 5-05 include the northeast
portion, about 40% of the entire area defined by the aerial isopleth. This approach avoids the necessity for
future reassessnment and expenditure of additional funds for the admi nistration of the additional evaluation
Based on recently acquired dose equivalent rates, there are no unacceptabl e external exposure risks due to
surface soils outside the exclusion fence but inside the revise Qperable Unit 5-05 boundary. There are no
ot her pat hways of concern for the surface soils in the defined area. Therefore no renedial actions will be
necessary. Expanding Operable Unit 5-05 to include the surrounding surface soils efficiently addresses the
regi on and saves significant time and funds. The renaining 60%of the area defined by the aerial isopleth
will be addressed in the WAG 5 conprehensive RI/FS as site ARA-23

11.5 Oher Changes to the Proposed Pl an
Several other mnor changes have been nmade due to refinement of elenments presented in the proposed plan

. Institutional control: Institutional control will be naintained by DOE for at |east 100 years
tolimt land use to industrial applications. Institutional controls will include placing
witten notification of the renedial action in the facility Iand use naster plan; the
notification will prohibit any activities that would interfere with the renedial activity. A
copy of the notification will be given to the Bureau of Land Managenent, together with a
request that a simlar notification be placed in the Bureau of Land Managenent property
managenment records. The DCE will provide EPA and IDHWwi th witten verification that
notification, including Bureau of Land Managenent notification, have been fully inplemented.

. Remedi al action objectives: The word "prevent” has been with word "inhibit" to nore
realistically describe each of the renedial action objectives

. Biotic intrusion at BORAX-1: In the devel opment of prelimnary cap design, the agencies have
revi ewed the avail abl e data and concluded that a biotic barrier is not necessary for protection
of human heal th and the environment at BORAX-I.

. Biotic intrusion at SL-1: In the devel opnent of prelimnary cap design, the agencies have
revi ewed the avail abl e data and concluded that a biotic barrier is not necessary over the
entire SL-1 burial ground. Layers to inhibit biotic intrusion will be placed only directly
over the disposal pits and trench

12. Decision Sunmary for No Action Sites

This Record of Decision includes deternminations for 10 Track 1 sites. The agenci es have eval uated each
site and support decisions for no further action. Mich of the information discussed in previous sections,
particularly Sections 1 through 5, also applies to these 10 sites. Additional information specific to these
sites is discussed in the remainder of this section, with individual descriptions of the 10 sites in Section
12.6. Further details can be found in the Admi nistrative Record for Waste Area G oup 5.

12.1 Site Nanme, Location, and Description

Waste Area G oup 5 contains two groups of facilities: the Auxiliary Reactor Area and the Power Burst
Facility (see Figure 9). The Auxiliary Reactor Area is conprised of four inactive facilities |ocated al ong
Fillmore Boul evard north of H ghway 20. The Power Burst Facility is just north of the Auxiliary Reactor Area
and consists of a total of five facilities spread radially around the Power Burst Facility Control Area at
the end of Jefferson Boulevard. Section 1 describes the topography, neteorol ogy, surface-water hydrol ogy,
geol ogy, ecol ogy, denography, and |and use for both areas. The general description of groundwater hydrol ogy
is also the sane, with site-specific depths to groundwater of approximately 667 feet (203 m) at the Auxiliary
Reactor Area and 483 feet (147 m) at the Power Burst Facility.



12.2 Site history and Enforcenent Activities

The Auxiliary Reactor Area was originally constructed in 1957 for U S. Arny research and devel opnment of
a conpact power reactor. The area consisted of four facilities called Auxiliary Reactor Areas | through IV.
In 1965 the Arny programwas di scontinued. Technical support services, not including reactor operations,
were continued until 1985, when the facilities were shut down. Three Track 1 sites, two at Auxiliary Reactor
Area | and one at Auxiliary Reactor Area Ill, are included in this Record of Decision.

The Power Burst Facility was originally called the Special Power Excursion Reactor Test area. Built in
the late 1950s for reactor behavior and safety experinents, the facility consisted of five areas, the Control
Area and Speci al Power Excursion Reactor Test Areas | through IV. After this series of experinents
termnated, all of the reactors were renoved, and the individual facilities within the area were converted to
other uses. Wth the construction of a new reactor in 1970, the area was renaned the Power Burst Facility.
The Special Power Excursion Reactor Test Control Area became the Power Burst Facility Control Area; Special
Power Excursion Reactor Test Area | through IV becane, respectively, the Power Burst Facility Reactor Area,

t he Waste Engi neering Devel opnment Facility, the Waste Experinental Reduction Facility, and the Radioactive
M xed Waste Storage Facility. Seven Track 1 sites located at the Power Burst Facility are included in this
Record of Deci sion.

<I MG SRC 1096147M>
12.3 Highlights of Comrunity Participation

Al 10 Track 1 sites were included in the proposed plan for the SL-1 and BORAX-1 burial grounds. Public
comrents were solicited at the sane neetings and in the sanme comment periods di scussed previously. No
comments were received.

12. 4 Scope and Role of Qperable Unit or Response Action

Ten sites in Waste Area Goup 5 are presented in this Record of Decision with no further action
determinations. As illustrated in Figure 9, three are located in the Auxiliary Reactor Area, and seven are
within the Power Burst Facility. O the twelve operable units in Waste Area G oups 5, four have one or nore
individual Track 1 sites presented here for no further action.

Al 10 sites were identified in the Federal Facility Agreenent and Consent Order and eval uated accordi ng
to I NEL-specific guidance for Track 1 sites. Qualitative Track 1 risk assessnments evaluate all avail able
existing infornmation and data, including site operating, waste, and di sposal histories, engineering draw ngs,
and anecdotal evidence. These assessnents exam ne only potential hazards to human health, utilizing the
assunption that actions taken to protect human health will also be protective of the environnent. The
informati on was eval uated by representatives of the DOE, the IDHW and the EPA, who agreed that the sites did
not warrant remnediation or further study.

As previously described, curulative risks fromeach operable unit will be further evaluated in the
conprehensi ve renedi al investigation/feasibility study for Waste Area Group 5. Final evaluation of site-w de
inmpacts will be perforned in the Waste Area Group 10 assessnent.

12.4.1 Auxiliary Reactor Area Sites

Cperable Unit 5-01, located at the Auxiliary Reactor Area |, contains six sites; two of the six, ARA-05
and ARA-17, are included in this Record of Decision. Also addressed is site ARA-13, the only site in
Qperable Unit 5-11. This Qperable Unit is located at the ARA-III.

12.4.2 Power Burst Facility Sites

Al of the five sites in Qperable Unit 5-03 (PBF-06, PBF-07, PBF-13, PBF-24) and PBF-28, are included in
this Record of Decision. O these five sites, four are located at the Power Burst Facility Reactor Area and
the fifth, PBF-24, is at the Radioactive Mxed Waste Storage Facility. The other two Power Burst Facility
sites are two of the three sites in Cperable Unit 5-04, site codes PBF-14 and PBF-19. PBF-14 is |ocated at
t he Waste Engi neering Devel opment Facility. PBF-19 is adjacent to the Waste Experimental Reduction Facility.

12.5 Site Characteristics
The conplete Track 1 Decision Docunentation Packages and other information supporting the eval uations

for these sites can be found in the Adninistrative Record. Standard exposure pathways and scenarios were
eval uated according to the I NEL-specific guidance for assessing Track 1 sites. Potential exposure routes



consi dered were external exposure to ionizing radiation, soil ingestion, inhalation of dust, inhalation of
vol atiles, and groundwater ingestion. Both current occupational and future residential scenarios were
qualitatively evaluated. The followi ng section sumrarizes the contam nants considered for each site and the
results of the qualitative risk assessnents.

12.6 Summary of Site Risks

The 10 sites were categorized for discussion and summary into three different types: wastewater
di sposal sites, soil contamination sites, and underground storage tanks.

12.6.1 Wastewater Disposal Sites

The six sites discussed in the follow ng subsections were associated with |iquid waste di scharges
During the initial site identifications, several of these sites were only suspected of receiving hazardous or
radi oactive wastes. Subsequent evaluation determ ned that no disposal activities had occurred. O her sites
were identified as recipients of contaninated wastes, but eval uation determ ned that discharges were
neutralized, biodegraded, or in quantities too snmall to posed an unacceptable risk

12.6.1.1 ARA-05. ARA-05 in Operable Unit 5-01 was originally described in the initial site
identification as an evaporation pond northeast of ARA-I. The area is shallow natural depression in the
ground that may have received sone runoff froman adjacent small parking lot. There are no records of waste
generation or disposal processes associated with this site, nor are there any records indicating that the
site was ever the intended destination of any waste stream H storical monitoring surveys detected the
presence of random radi oactive particles in both the pond area and the general vicinity around ARAs | and |1
These hot particles were probably a result of the SL-1 accident and cleanup efforts. This site was prepared
in 1993 for renoval of radioactive particles, but the survey indicated that the area was free of
radi oactivity above the anbi ent background.

12.6.1.2 ARA-17. ARA-17 in Operable Unit 5-01 is a nearly flat drai nage area south of ARA-I that
recei ved drai nage fromtwo sources: the boiler room bl owdown fromthe Hot Cells building and the raw water
storage tank and punmp house at the southwestern corner of the facility. Surface dimensions are approxi mately
150 by 150 feet (46 by 46 mj. There are no known concentrations of radiol ogical contaninati on above
background levels at this site, as confirmed by radiol ogi cal surveys, and no evi dence of nonradi ol ogi ca
constituents. H storical docunents and process information pertinent to ARA-1 do not indicate that this site
was the intended destination of any waste stream except uncontam nated water.

12.6.1.3 PBF-28. PBF-28 in Operable Unit 5-03 consists of an overspray area of surface soils north of
the drainage ditch that is south and west of the Power Burst Facility Reactor Area cooling tower. The
reactor cooling tower began service in 1976 and recei ved reactor secondary cooling water until 1985. The
drai nage ditch was constructed in the early 1970s and is approxinmately 600 feet (183 n) in length. This
drai nage ditch was used for surface runoff drainage fromthe reactor area. It also received water fromthe
boi |l er bl ow down tank and di scharge or overflow of secondary cooling water fromthe cooling towers. Soil
sanpl es were collected along the entire length of the drainage ditch and the cooling tower area and anal yzed
for chromum the prinmary contam nant of concern. Results indicated a 100- by 100-foot (30- by 30-n) area
was cont ani nated by aerosol overspray fromthe cooling tower. However, the concentrations of chrom um found
at this site are substantially bel ow risk-based contamni nant |evels and surveys indicate no radiol ogi ca
activity above background levels for the cooling tower area or the drainage ditch.

12.6.1.4 PBF-06. PBF-06 in Operable Unit 5-03 is a ditch |located west of the Power Burst Facility
reactor building. A pipe running fromthe oil-fired boiler has enptied approximately 30 gallons (114-liters)
per day of bl own-down water into the pit since 1970. Al though the reactor was placed in a standby status in
1985, the boiler is still being used to support ongoing activities at the facility, which require continued
rel ease of the boiler blowdown water. The bl ow down water contains some chemicals that are used to inhibit
corrosion in the boiler. However, the corrosion inhibitors used contain no hazardous chemcals, are
nontoxic, and are used in very snall quantities. A radiological survey conducted in 1991 found no
radi ol ogi cal contam nati on above background levels at this site

12.6.1.5 PBF-24. PBF-24 in Operable Unit 5-03 is a boiler blowdown pit that was used for drainage of
the reactor building boiler waters from 1960 to 1971. The 2- by 2- by 6-foot (0.6- by 0.6- by 1.8-n) pit,
located 30 feet (9 m) north of the reactor building, is a subsurface reinforced concrete structure and has an
open gravel base for drainage. A pipe running fromthe oil-fired boiler enptied approxi mately 30 gal | ons
(114 liters) per day of blown-down water into pit. The bl owdown water contained some chemcals that were
used to inhibit corrosion in the boiler. However, the corrosion inhibitors used contained no hazardous
chem cals, were relatively nontoxic, and were used in very small quantities. Radiological surveys show no
radi ol ogi cal contam nati on above background levels at this site




12.6.1.6 ARA-13. ARA-13 in Operable Unit 5-11 consists of a septic tank, a distribution box, and a
drain field at Auxiliary Reactor Area Ill. Sanitary wastes were di sposed into the systemfrom 1969 to 1980.
Bet ween 1980 and 1983, in addition to sanitary wastes, snall quantities of hazardous | aboratory wastes were
diverted to this system Sanpling and anal ysis yielded | owlevel concentrations of arsenic, barium
beryllium mercury, nickel, selenium and thalliumin four sanples taken fromthe |each field. The netals
were detected at depths from1l to 6 feet (0.3 to 1.8 m). However, concentrations were |ower than background
metal concentrations found in soils at other operable units at the INEL. The contents of the systemwere
sanpl ed and anal ysis showed concentrati ons were bel ow | evel s that woul d present an unacceptable risk

12.6.2 Soil-Contam nation Sites

The following two Track 1 sites were classified as potential soil-contamnation sites. One site was
suspect ed of having recei ved hazardous waste and possible oil spillage, but subsequent site eval uation
deternmined that no such disposal activities had occurred. The other site was a dunp for a variety of
materials, including piping with asbestos insulation and some heavy nmetals. The asbestos has been renoved,
and subsequent eval uation of the site indicated that renmai ning contam nant concentrations do not pose an
unacceptabl e risk to human health or the environnent.

12.6.2.1 PBF-07. PBF-07 in Operable Unit 5-03 is the location of an oil drumstorage area at the
Power Burst Facility Reactor Area. The site consists of a wholly enclosed 4- by 8-foot (1.2- by 2.4-m
concrete pad, which is used to tenporarily store two or three 55-gallon (208-liter) druns of used oil and
lubricant until pick up for recycling. The site initially only had a steel roof covering the oil druns, but
in 1990, the pad was enclosed with netal corrugated siding, and a drip pan was installed. There have been no
recorded oil spills and the site shows no physical evidence of spillage. No hazardous substances have been
stored on the site, and a radi ol ogi cal survey conducted in 1991 detected no radiol ogical activity above
backgr ound.

12.6.2.2 PBF-13. PBF-13 in Operable Unit 5-03 is a rubble pit |ocated north of the Power Burst
Facility Reactor Area cooling tower. The rubble pit was first used to dispose of soil and basalt pieces
excavated during facility construction in the late 1960s and was | ater used as a dunp for a variety of
construction materials until approximately the m d-1970s. Fence posts mark the | ocation of the 75- by 45- by
10-foot (23- by 14- by 3-m) dunping area. The dunp received |unber, rusting enpty barrels and cans, cable,
concrete, and piping with asbestos insulation. Al visible materials containing asbestos were renoved from
the pit in 1993. Any snall quantity that remains was covered when the pit was backfilled with 3 to 12 feet
(0.9 to 3.7 M of clean soil and basalt rubble. Soil sanples indicated the presence of cadm um chromnm um
l ead, nickel, and zinc in small anounts consistent with background | evels. Volatile organic conpounds
detected at very | ow concentrati ons were acetone and tol uene.

12.6.3 Underground St orage Tanks

The following two Track 1 sites were associated with underground storage tanks. One of the tanks, its
contents, associated piping, and contami nated soil have been renoved. This site is now paved and used for
storage. The other tank was filled w th sand, disconnected fromthe associated piping, and abandoned in
place. Risk evaluations determ ned that possible residual soil contam nation would not pose an unacceptabl e
risk.

12.6.3.1 PBF-14. PBF-14 in Operable Unit 5-04 is the site of a buried 500-gallon (1,893-liter)
gasol i ne tank once used to power an energency generator. The tank was in service from 1960 to 1964, when the
Speci al Power Excursion Reactor Test Il reactor was functional. The tank was filled with sand and abandoned
in place with the fuel line disconnected. Two posts prevent parking on the tank site. The top of the tank
is about 2 feet (0.6 m) below the surface. During the Track 1 investigation, soils were excavated down to
the top of the tank to a depth of 2 to 2.5 feet (0.6 to 0.8 n). No stained soils were visible, volatile
organi ¢ conpounds were not detected and there were no holes observed in either the tank or associated piping.

12.6.3.2 PBF-19. PBF-19 in Operable Unit 5-04 was a 3,000-gall on (11, 355-liter) underground fuel oi
storage tank associated with the furnace in the reactor building at the Special Power Excursion Test Reactor
I'1l. Docunentation from 1986 indicates that the tank and any contami nated soil associated with the tank were
schedul ed for renoval, but post-renoval records were not found. Al though evidence that the tank was renoved
versus abandoned in place is not confirned, it is likely that the tank and any associ ated cont ani nated soi
were renmoved in 1986. The area has since been paved and is now used for outside storage




12.7 Description of the No Action Alternative

Based on the infornmati on summari zed above fromthe supporting docunents place in the Admnistrative
Record, the 10 Track 1 sites described do not pose an unacceptable risk to either human health or the
environnent. No further action is warranted. Al though no additional efforts will be expended to renediate
or assess these sites individually, each will be considered again for cunulative effects in the conprehensive
remedi al investigation/feasibility study for Waste Area G oup 5 and the site-w de assessnment for Waste Area
G oup 10.



Appendi x A

Responsi veness Sunmary

A. 1 Overview

Operable Unit 5-05 is within Waste Area Group 5 of the Power Burst Facility/Auxiliary Reactor Area at
the INEL. The unit conprises the SL-1 burial ground and surrounding area. Operable Unit 6-01 is within
Waste Area Group 6 of the Experinmental Breeder Reactor-1/Boiling Water Reactor Experinent at the INEL and
conprises the BORAX-1 burial ground and surrounding area. Both of these operable units are described in the
Record of Decision to which this Responsiveness Summary is attached. Due to the simlarities of the two
operable units, they were investigated together. A proposed plan was rel eased April 28, 1995, with a public
comrent period fromMay 3 to June 3, 1995. The preferred alternative recommended in the proposed plan is
contai nnent by cappi ng with an engineered long-termbarrier conprised prinmarily of natural materials. This
Responsi veness Summary recaps and responds to the comments received during the comrent period. CGenerally, the
comrents reflect a broad range of views, fromstrong support for the selected alternative to opposition and
support for Alternative 3, Renoval and D sposal

A. 2 Background on Community | nvol verent

In accordance with CERCLA °© 113(k)(2)(B)(i-v) and 117, a series of opportunities for public information
and participation in the renedial investigation and decision process for the SL-1 and BORAX-1 burial grounds
were provided to the public from Septenber 1994 through May 1995. For the public, the activities included
receiving fact sheets that briefly discussed the investigation to date, INEL Reporter articles and updates, a
proposed plan, an availability session and public nmeetings. A few nenbers of the public received tel ephone
briefings

In Septenber 1994, a kickoff fact sheet concerning the SL-1 and BORAX-1 renedial investigation/
feasibility study was sent to about 6,700 individuals of the general public and to 650 | NEL enpl oyees on the
INEL Community Relations Plan mailing list. The fact sheet contained a postage-paid comment fromto solicit
early public input on the investigations.

The investigations were discussed at infornal semiannual briefings in Twin Falls (Cctober 11, 1994),
Pocatel | o (Cctober 13, 1994), Moscow (Cctober 18, 1994), Boise (Cctober 19, 1994), and ldaho Falls (Cctober
20, 1994). During these briefings, representatives fromthe DCE and | NEL di scussed the projects with nmenbers
of the community, answered questions, and listened to public comments

Regul ar reports concerning the status of the project were included in the INEL Reporter and nuailed to
those who were on the mailing list. Reports also appeared in two CGtizens' Quides

In April 1995, a fact sheet concerning the project was sent to about 6,700 individuals of the genera
public and 650 I NEL enpl oyees on the INEL Community Relations Plan mailing list. On April 11, 1995, the DOE
issued a news rel ease to nore than 100 news nedi a contacts concerning the beginning of a 30-day public
comrent period, which began May 3, 1995, and ended June 3, 1995, pertaining to the proposed plan for SL-1 and
BORAX-1. Many of the news releases resulted in a short note in community cal endar sections of newspapers and
as public service announcenents on radio stations. Both the fact sheet and news rel ease gave notice to the
public that docunents for SL-1 and BORAX-1 woul d be avail abl e before the begi nning of the coment period in
the Administrative Record section of the INEL Infornmation Repositories located in the INEL Technical Library
of Idaho Falls, the INEL Boise Ofice, as well as in public libraries in Idaho Falls, Fort Hall, Pocatell o,
Twin Falls, Boise, and the University of Idaho Library in Moscow. Al so, table top displays were set up at
the Grand Teton Mall in lIdaho Falls (May 15-20), Burley Public Library (April 24-NMay 5), Twin Falls Public
Li brary (May 5-26), Boise Towne Square Mall (April 29), and the Pocatello Gty Building (April 24-May 15).

Qpportunities for public involvenent in the decision process for SL-1 and BORAX-I were provided
beginning in May 1995. For the public, the activities ranged fromreceiving the proposed plan, conducting
one teleconference call, and attendi ng open houses and public neetings to infornmally discussing the issues
and offering verbal and witten comments to the agencies during the 30-day public coment peri od.

Copi es of the proposed plan for the burial grounds were nmailed to about 6,700 nmenbers of the public and
650 I NEL enpl oyees on the I NEL Community Relations Plan mailing list on April 28, 1995, urging citizens to
comrent on the proposed plan and to attend public nmeetings. Display advertisenents announcing the sane
information and the | ocation of public neetings on May 16, 17, and 18, 1995, in Idaho Falls, Boise, and
Moscow, respectively, appeared in seven major |daho newspapers. Al of the public neetings were held on the
schedul ed days. Large advertisenents appeared in the followi ng | daho newspapers on April 26: Post Register
(ldaho Falls); Idaho State Journal (Pocatello); South Idaho Press (Burley); Times News (Twin Falls); Idaho



Stat esnan (Boi se); Lew ston Morning Tribune (Lewi ston); and The Daily News (Mscow).

Personal calls were made to stakeholders in Idaho Falls, Pocatello, Twin Falls, Boise, and Mbscow the
week of May 8 and 15 to renind individuals about the neetings. A post card was nuiled on May 10, 1995, to
about 6, 700 menbers of the public and 650 I NEL enpl oyees on the INEL Community Relations Plan mailing list to
encourage themto attend the public neetings and provide verbal or witten comrents. Both nedia, the news
rel ease and newspaper advertisenments, gave public notice of public involvenment activities and offerings for
briefings, and the begi nning of a 30-day public comrent period that was to begin May 3 and run through June
3, 1995

Witten comment forns, including a postage-paid business-reply form were nade available to those
attending the public neetings. The forns were used to turn in witten conments at the meeting, and by sone,
to mail in comments later. The reverse side of the neeting agenda contained a formfor the public to
eval uate the effectiveness of the neetings. A court reporter was present at each neeting to record
transcripts of discussions and public comments. Transcripts fromthe three public meetings were placed in
the Administrative Record section for the SL-1 and BORAX-1 burial grounds, Qperable Units 5-05 and 6-01, in
five INEL Informati on Repositories. A total of about 10 people attended the public neetings. COverall, eight
provi ded formal comment; of these eight people, three provided oral coments and five provided witten
comrents. For those who did not attend the public nmeetings but wanted to nake fornmal witten comments, a
post age-pai d comment formwas attached to the proposed plan. Al comrents received on the proposed plan were
consi dered during the devel opment of this Record of Decision

Thi s Responsi veness Sunmary has been prepared as part of the Record of Decision. Al formal verba
comments, as given at the public neetings, and all witten comments, as submitted, are included in the
Adm ni strative Record for the Record of Decision. Those comments are annotated to indicate which response in
t he Responsi veness Summary addresses each comment. The Record of Decision presents the preferred alternative
for the project, selected in accordance with CERCLA, as anended by the Superfund Anendnents and
Reaut hori zation Act and, to the extent practicable, the National G| and Hazardous Substances Poll ution
Contingency Plan. The decision for this operable unit is based on infornation contained in the
Adm ni strative Record

A. 3 Summary of Comments wi th Responses

Comment s and questions raised during the public comment period on the SL-1 and BORAX-1 burial grounds
proposed plan are sunmari zed bel ow. The public neetings were divided into an infornmal question-and-answer
session and a formal public comment session. The neeting fornmat was described in published announcenents and
neeting attendees were rem nded of the format at the begi nning of each neeting. The infornal
questi on-and- answer session was designed to provide i nmedi ate responses to the public's questions and
concerns. Several questions were answered during the informal question-and-answer period during the public
neetings on the proposed plan. This Responsiveness Sunmary does not attenpt to summarize or respond to
i ssues and concerns raised during that part of the public meeting. However, the Admi nistrative Record
contains conplete transcripts of these neetings, which include the agencies' responses to these infornal
questi ons.

Comment s recei ved during the formal comment session of the meeting were addressed by the agencies in
t hi s Responsi veness Summary. The public was requested to provide their comrents in witing, verbally during
the public neetings, or by recording a message by calling the INEL's toll-free nunber. Seven witten comrents
were received and 12 verbal conments were offered during the public neetings. This Responsiveness Sumrary
responds to those comments.

1. Comment: One commenter asked what the maxi num doses are regardless of tine, at least to 10,000 years, and
how t hese conpare to the maxi numdose limts of Nuclear Regul atory Conm ssion and the DCE for an unrecogni zed
abandoned radi ati on waste di sposal facility.

Response: The annual dose was estimated for the SL-1 and BORAX-1 burial grounds based on the residential
intrusion scenario beginning 30 years in the future. This scenario was sel ected because it represents the
"maxi num dose" at the tine of earliest possible public access to either site. Selection of this exposure
scenario fromthe 10 scenari os nodel ed in the baseline risk assessment represents the highest risk to the
public and is al so consistent with the proposed plan

Ri sk spreadsheets generated for the baseline risk assessnent provided the starting point for the estination
of dose. Radionuclides posing a risk less than 1 in 10,000,000 for a given pathway were screened fromthis
eval uation as insignificant contributors to the total dose. The nethodol ogy, including fornmulae, source
terns, and does conversion factors used to estimate annual dose rates, is presented in the technical
menorandumtitl ed Dose Conversions for the SL-1 and BORAX-|I Burial Gounds, and can be found in the

Adm ni strative Record for Cperable units 5 and 6



Results of the calculations for the 30-year residential intrusion scenarios are summuarized below. A linmt of
25 memyr for nenbers of the public has been established by the Nucl ear Regul atory Conm ssion and by the
DCE.

Table A-1. Estimates of dose for the 30-year residential intrusion scenario.

Esti mat ed Annual Dose Rate

Site Pat hway (nremyr)

SL-1 Ext ernal exposure 34, 000
Soi | ingestion 69
Dust inhal ation 0.31
G oundwat er ingestion 0. 043
Total (2 significant digits) 34, 000

BORAX- | Ext ernal exposure 1, 800
Soi | ingestion 7.0
Dust inhal ation 0.14
G oundwat er ingestion 0. 64
Total (2 significant digits) 1, 800

2. Comment: Two commenters feel that nodels used for groundwater fate and transport must be benchrmarked and
val i dated before we can proceed with action or no action.

Response: GABCREEN was the groundwater nodeling code used to estinmate groundwater concentrati ons and
potential risks due to groundwater ingestion. This code was designed to EPA and | DHW specifications to
address conditions and uncertainties pertinent to the INEL. Wrst case upper bounds of concentrations and
ri sks were generated by using EPA and | DHW approved default input paraneters defined for evaluating Track 2
sites (sites about which little is known, and low risk is expected). The code has been validated by
benchnar ki ng agai nst the PORFLOWN and GRDFLX codes, both of which are well known and accepted codes in
groundwat er nodeling. GASCREEN results were within 5% of both PORFLOWN and GRDFLX results. Further
information regardi ng the devel opnent, validation, and benchrarki ng of GASCREEN can be found in the foll ow ng
docunents which are available in the Adm nistrative Record of Qperable Units 5-05 and 6-01.

Rood, A.S. and R C. Arnett, J.T. Barraclough. Contam nant Transport in the Snake R ver Plain Aquifer: Phase
I, Part 1: Sinple Analytical Mdel of Individual Plumes" EGG ER- 8623, May 1989.

Matt hews, S.D., "Software Configuration Managenent Plan for Controlled Code Support Systent, EGG CATT-10196,
April 1992.

Rood, A S., "Software Verification and Validation Plan for the GASCREEN Code", EGG GEO 10798, My 1993.

Smth, CS., and C.A Witaker, "lIndependent Verification and Limted Benchmark Testing of the GASCREEN
Comput er Code, Version 2.0", GEE-CGEO 10799, June 1993.

Rood, A S., "GASCREEN: A Senmi -Anal ytical Mdel for Assessnment of the G oundwater Pathway from Surface or
Buri ed Contam nation Theory and User's Manual Version 2.0", EGG GEC 10797, June 1994, Revision 2.

Rood, A S., "GABCREEN: A Seni-Anal ytical Mdel for Assessnent of the G oundwater Pathway from Surface or
Buri ed Contami nation: Theory and User's Manual ", EGG GEC- 10158, March 1992.

DOE, Track 2 Sites: Q@uidance for Assessing Low Probability Hazard Sites at the | NEL, DOE/ | D- 10389, January
1994, Revision 6.

3. Comment: One commenter requested information regarding the water transport time fromthe surface to the
aquifer, and flowrate in the aquifer used in the groundwater nodeling. The comrenter also inquired about
the extrenmes examned in the uncertainty analysis, what kind of uncertainty anal yses were done, and the
resul tant extrenes of dosage i nposed by the nore significant radionuclides in the aquifer plunes fromSL-1
and BORAX- 1.

Response: Vadose zone water travel times used in the evaluation were 18 years for SL-1 and 66.3 years for
BORAX-1. The GASCREEN nodel (see comment #2) uses water travel tines estinmated using only sedi nent

t hi cknesses in the vadose zone. Water travel time through the basalts was negl ected because descri bi ng water
novenent through the basalts in the vadose zone is not scientifically well-defined. Neglecting the travel
tinme through basalt results in conservative estimates. The average |linear water velocity in the aquifer was



specified as 570 miyr for both facilities.

A paranetric sensitivity/uncertainty analysis was perforned for both SL-1 and BORAX-1 for those paraneters
that were thought to nost significantly affect the results. Sensitivity calculations were done only for the
radi onuclides with the highest estinmated groundwater risk at each facility boundary using base case
paraneters. The radionuclides were technetium99 for SL-1 and U234 for BORAX-I. Parameters varied in the
anal ysis were: infiltration rate, vadose zone sedi ment thickness, sedinment nmoisture content, distribution
coefficient, aquifer porosity, aquifer dispersivity, and well-screen thickness. Each paraneter was varied
over a range and only one paraneter was varied at a tine, except infiltration rate and noi sture content which
were related through the noi sture characteristic curve for the sedinent

Vadose zone water travel times for base case calculations as well as mni numand naxi mum val ues investi gat ed
as part of the sensitivity/uncertainty analysis are shown in Table A-2. The m ni num and maxi num vadose zone
water travel times were a result of varying the vadose zone thickness or infiltration rate.

Table A-2. M nimum and naxi nrum vadose zone water travel tines (years) considered in the
sensitivity/uncertainty analysis.

Facility/Location Base Case Val ue M ni mum Val ue Maxi mum Val ue
SL-1 18 10.2 a 54.4 b
BORAX- | 66. 3 42.5 a 156 ¢

a. Using m nimum val ue of vadose zone sedi ment thickness and base case infiltration
b. Using maxi mum val ue of vadose zone sedi ment thickness and base case infiltration
c. Using mnimumvalue of infiltration rate and base case vadose zone sedi ment thickness.

The average |inear groundwater velocity was not varied as part of the sensitivity/uncertainty analysis
because the burial ground boundary receptor is so close to the source that the concentrati on and
corresponding risk values are relatively insensitive to changes in this parameter. The term average |inear
groundwat er velocity is the average speed traveled by water in the aquifer, and is often referred to as
aqui fer pore velocity.

The results of the sensitivity/uncertainty analysis were presented as a percent change fromthe base case
peak groundwater concentration. This conparison can be extended to risk because the rel ationship between
concentration and risk is linear. For SL-1, the changes in concentration ranged froma m ni numof 19% ( of
based case concentration) using the maxi mumwel|l screen thickness (vertical mxing zone) to a nmaxi mum of 301%
(of base case concentration) using the mninum aquifer dispersivities. For BORAX-1, the changes ranged from
a mninumof 8%to a maxi mumof 970% Both of these are the results of using the mninmum and maxi num
distribution coefficents. A nmore conpl ete discussion of the sensitivity/uncertainty analysis as well as a

di scussion of the effect of each parameter and assunption can be found in Appendix C Section C5, of the
remedi al investigation/feasibility study report.

Because annual dose due to groundwater ingestion is insignificant (see Comment #1), sensitivity analyses to
generate the extremes of dose by radionuclide, as requested by this comenter, were not generated

4. Conment: One comenter requested nore information regarding potential contaninant plunes and stated that
cunmul ative inpacts fromvarious facilities nmust be considered to at |east 10,000 years in the future, not
contributions fromindividual sites for only 100 or 1,000 years. Specific questions included "WII| the SL-1
contaminant plune in the aquifer overlap the plume from BORAX-1?", and "WII these plumes overlap the plume
fromthe previously eval uated RAWC Pad A?"

Response: It is unlikely that potential groundwater plunes fromSL-1 and BORAX-1 will overlap and cause
significant concentrations. Figure 1 in the Record of Decision shows the |locations of the INEL site boundary
receptors for SL-1 and BORAX-1. These | ocations were determ ned based on the regional groundwater flow
direction which is to the southwest. Radionuclide concentrations fromboth SL-1 and BORAX-1 were predicted
to decrease several orders of nagnitude by the tine they reached the INEL site boundary receptors. It is
doubt ful that the plumes would overlap on the INEL unless there were an uncharacteristically |arge degree of
spreadi ng. Any plume overlap would likely occur off the INEL site. At that point, the additive
concentrations of any plune overlap would be nuch | ess than those predicted at the burial ground boundary,
facility boundary, and probably the INEL site boundary. Nevertheless, overlap of plunes wll be considered
in the sitew de groundwater assessnent in conjunction with the Waste Area G-oup 10 renedi al investigation/
feasibility study.

The possibility of potential groundwater plumes fromother facilities was not evaluated. It is likely
however, that a plune from BORAX-1 would overlap a plume fromPad A given the relatively close proximty of
the two sites. Any inpact of overlaps will be evaluated in Waste Area G oup 10



The peak radi onuclides groundwater concentrations were cal culated irrespective of any tine frame. Several
radi onucl i des were predicted to take nore than 10,000 years to reach the aquifer. For conservatism the peak
groundwat er concentrati ons of each radionuclide were assumed to occur at the same time for each receptor.

5. Comment: One commenter wanted to know how the requirements of 40 CFR 193, particularly 10,000 year

di sposal requirenents, and the Low Level Waste Policy Act of 1985 are being met for these two sites,

descri bed by the comrenter as "inactive disposal sites for spent fuel transurnic waste, greater than dass C
waste, and | ow|evel waste."

Response: The preproposal draft of 40 CFR 193 states explicitly that "The nanagement and storage standards
are not intended to apply to renmedial actions at LLWfacilities which were closed prior to the effective date
of 40 CFR part 193...". The draft acknow edges that it may be years before 40 CFR 193 is finalized. 40 CFR
193 does not qualify as an ARAR until it becones |aw.

Cappi ng of the two burial grounds does, however, satisfy the intent of the preproposal draft. The draft
states that "The only practical nethod of reducing the radiation hazard fromLLWis to isolate it from people
and the environnent until the radioactivity has decayed," and the proposed standards should consider "...the
protection provided by the engineered and natural barriers of a disposal system" The caps will be designed
to prevent human or environmental exposure to the wastes for 400 years at SL-1 (when the external exposure
risk will reach 1E-04) and 320 years at BORAX-I (when the long-lived uranium 235 beconmes the prinmary risk
contri butor at 2E-04).

In terms of possible intrusion into the waste, the draft states that "the standards have not been devised to
protect individuals who purposefully or inadvertently farmon the superjacent |and or penetrate into the
waste. They do apply outside the area delineated by permanent narkers and in records of governnent
ownership." It is anticipated that these restrictions will be specified in the renedi al design phase which
follows the signing of this Record of Decision.

The EPA proposes a standard of 15 nremcommitted effective dose per year (equivalent to a fatal cancer risk
of 5E-04) to the public, outside of the area delineated by pernmanent markers and recorded government
ownership. Shielding provided by the caps, will be adequate to keep exposures bel ow 15 nrem yr above
backgr ound.

The commenter referred to disposal requirenents for spent fuel, transuranic waste, and greater-than-dass C
waste. The wastes buried at both SL-1 and BORAX-1 do not neet the definition of these waste types. Al
wast es associated with the SL-1 and BORAX-1 burial grounds are considered |owlevel waste. The follow ng
paragraphs clarify this point.

Spent nucl ear fuel is defined in DCE order 5820. 2A (Radi oactive Waste Management), Attachnent 2, as "Fuel
that has been withdrawn froma nuclear reactor followi ng irradiation, but that has not been reprocessed to
renove its constituents elenents.” Neither the SL-1 or BORAX-|I reactor operated for |ong enough to achieve
burn-up to the design core lifetine prior to destruction of the facilities. Thus, the fuel never becane
"spent".

Transuranic waste is defined in DOE O der 5820.2A, Attachment 2, as "Wthout regard to source or form waste
that is contanminated with al pha enmtting transurani umradionuclides with half-lives greater than 20 years and

concentrations greater than 100 nG/g at the time assay." The concentrations of transurani um radi onuclides
at SL-1 are estinmated to be in the pG /g range and no transurani umradi onuclides were identified as
contam nants of concern at BORAX-I. Thus, no transuranic wastes exist at either burial ground.

A conpari son of the radionuclide concentrations associated with the SL-1 and BORAX-1 burial grounds with
Class C waste determnation criteria reveal ed that no waste containing concentrations in excess of dass C
level s exists at either site. This deternination is based on the assunption of uniformdistribution of
contami nants throughout the estimated volune. Therefore, it is possible that |ocalized areas of higher
concentrations could exceed Class Ccriteria. However, based on the conparison perfornmed, contam nant
concentrations are below the |lower end of the Class B criteria range.

Al the waste associated with both burial grounds does neet the definition of |owlevel waste, as defined in
DCE Order 5820.2A, Attachment 2:

"Waste that contains radioactivity and is not classified as high-level waste, transuranic waste,
or spent nuclear fuel or 11 (e) byproduct naterial as defined by this Order. Test speci nens of
fissionable material irradiated for research and devel opment only, and not for the production of
power or plutonium may be classified as | owlevel waste, provided the concentration of
transuranic is less that 100 nG/g."

Therefore, only lowl evel radioactive waste nmanagenent and di sposal requirenents are considered relevant to



the SL-1 and BORAX-1 burial grounds.

The commenter al so referenced di sposal requirenments specified in the Low Level Waste Policy Act of 1985. The
act specifically excludes |owlevel waste owned or generated by the DOE. DOE O der 5820.2A specifics

requi renents for managi ng and di sposi ng DCE owned and generated | ow | evel waste. This DOE Order specifies
that inactive sites such as SL-1 and BORAX-1 be managed in conformance with CERCLA, which is the process
currently being undertaken. The Order does not specify retrofitting such inactive sites to neet the
requirenents that woul d apply for new or operating disposal facilities

6. Comment: One comrenter calls the reports "excellent and interesting"” but thinks cost estimates are too
hi gh, especially for construction nanagement and contractor overhead and profit. The commenter states that
conpetitive bidding on a fixed price design that is sinple and clear should reduce estimted costs by 25 to
50%

Response: Cost estimates for the alternatives anal yzed were devel oped for conpari son purposes only, and will
not likely reflect the actual cost of inplenenting the selected alternative. The cost estinmates were

devel oped on the basis of a prelimnary conceptual design, and therefore have omtted nany specific details
of the alternatives that were not well defined. These specific details are accounted for within a

conti ngency cost el enent included in each estimate. However, the comrenter judged the estinates as being
excessive by 25 to 50 percent. This evaluation by the comrenter is consistent with CERCLA gui dance for
preparing such cost estinates, which calls for accuracy within the range of -30 to +50 percent.

The commrenter specifically identified Constructi on Managenent and Contractor overhead & Profit costs as being
"very high". These cost elenents are conputed on a percentage basis. The percentage rate used was devel oped
from | NEL-specific construction cost history.

Costs were refined in preparation for public neetings with the EM Site-Specific Advisory Board-1NEL. These
refined estinmates include additional specific items, such as foundation preparati on and acquisition and
transportation of materials, thus reducing the contingency factor percentage. These refinenments result in
estimates of $1.97 nmillion for SL-1 and $1.45 million for BORAX-1. Al though these estimates are better than
those that appeared in the proposed plan, they are still fairly rough. Anticipated actual costs can not be
presented until remedial design is conplete.

7. Corment: Three commenters expressed opinions that Alternative 2 is the best choice

Response: The agencies agree that Alternative 2, containnent by capping with an engineered barrier conprised
primarily of natural materials, is the preferred alternative based on effectiveness, cost, and the other

eval uation criteria discussed in the proposed plan and Record of Decision. Consequently, this alternative
appears in the Record of Decision as the selected renedial action for both the SL-1 and the BORAX-1 buria
grounds.

8. Comment: Two comrenters favor Alternative 3. One commenter felt that Alternative 2 would | eave us

vul nerabl e to natural disasters, vandalism or cutbacks in nonitoring. The other comenter was worried that
the INEL, being situated above the Snake River Plain Aquifer and in an earthquake sensitive area, is "a

di saster awaiting its own fulfillment."

Response: The excavation and renoval discussed in Alternative 3 does not return the sites to natura

condi tions; however, this remedy essentially noves the problemfromone |ocation to another within the I NEL
with significant risks to workers and the public and at very high cost. This action would only forestall a
tinely decision regarding the final disposition of the wastes and would not alleviate the commenters
concerns. The prediction regarding "a disaster awaiting its own fulfillnent", refers to events such as
eart hquakes and other natural disaster. A very snall probability exists that such events could occur
therefore design features such as slop minimzation will be evaluated and i ncorporated into the engi neered
covers as determi ned appropriate during the Remedi al Design phase

9. Comment: One commenter stated that the Special Power Excursion Reactor Test | reactor programwas al so
concluded with a destructive test simlar to the BORAX-1 experinent. The comrenter concludes that this
experinent nust al so have resulted in contam nated debris and soil, and wanted to know why it is not included
in any proposed clean-up plan

Response: The Speci al Power Excursion Reactor Test | facility was decomm ssioned in 1964. The reactor pit
was denolished in 1985 and the site returned to its original state. No known contam nated debris remains at
the site. The Power Burst Facility reactor was built just north of the Special Power Excursion Reactor Test

I location, and the facility is now known as the Power Burst Facility Reactor Area. The only two renediation
sites identified within this facility are a seepage pit )site code PBF-11) and a | each pond (site code
PBF-12). Both have received no further action recommendations



10. Comment: One commenter expressed the opinion that taxpayers noney is being wasted by producing
publications and expending funds on "low risk projects."

Response: The SL-1 and BORAX-1 burial grounds can not be considered |low risk projects in view of the risks
estimated in the baseline risk assessment and summarized in the proposed plan. In response to Superfund

gui dance and the INEL Community Rel ations Plan, the agencies have directed that program funds be used to
communi cated i nformati on concerning the investigations to the public. The preparation of the | NEL Reporter,
fact sheets, and proposed plans are traditional nethods of updating citizens on project specifics. The

obj ect of these publications is to describe how the agenci es are approaching the work outlined in the Federal
Facility Agreenment and what new infornmation is |earned about the sites. The invitation for citizens to
interact with the agencies concerning this process is an inportant part of finding out what citizens think of
t he agenci es' reconmmendations. The result of interaction between the public and the agencies is the
formul ati on of a decision that considers the issues raised by citizens through a fair and reasonabl e process.

11. Comment: One commenter stated that trials should be conducted to determine if scraping surface soils and
extracting the urani um 235 results in recovery of significant anounts of uranium |If successful, the nethod
shoul d be applied nore extensively at the sites because recovery of the uraniumwould return it to secure and
reduce the long-terminpacts fromthese sites

Response: The commenter referred to the use of technol ogi es which could be used to extract uranium 235 from
surface soils if soils were scraped fromthe areas surrounding the burial grounds. The technol ogy being

referred to is called "soil washing". This technology has been denmonstrated for the renoval of uraniumfrom
soil, but was not considered for application at either SL-1 or BORAX-1. As described in Section 11, the
surface soil associated with the SL-1 burial ground will not require renedial action. In addition, uranium

was not identified as a contam nant of concern in SL-1 surface soils. This technique for BORAX-I is
descri bed bel ow.

The effectiveness of soil washing is dependent on site-specific soil characteristics and the chenica
behavi or of contam nants in the environnent. Soil washing studies performed at the Hanford site indicated
that uraniumwoul d typically be concentrated in the smaller soil size fractions (silts and cl ays).
Therefore, renoval of uraniumfrom BORAX-1 soils would initially require separation into specific soil size
fractions such as gravel, sand, silt, and clay. The larger soil size fractions, gravel and sand, woul d then
be anal yzed and either returned to the site or treated, depending on the results of the analysis. |If
necessary, nechanical agitation or scrubbing woul d be used to physically renove uraniumfromthe surfaces of
the larger size fractions. The smaller soil size fractions, nost likely to contain the majority of uranium
woul d then be | eached by chenical extractant such as sulfuric acid. Studies have shown such | eaching
processes can reduce uraniumconcentrations in the snaller soil size fractions to | evels between

approxi mately 20 and 70 parts per million. The chenical extractant and wash water woul d require additiona
treatnment to renove uraniumextracted fromthe soils.

Separating uraniumfromthe soil surrounding BORAX-1 is not considered feasible based on the extrenely | ow
concentrations anticipated in the surface soils, and the small nass of uraniumactually contained in the
soil. Scraping contaninated surface soils would result in considerable mxing of the existing gravel cover
and the clean soil imrediately beneath the contam nated soil. Assuming the entire mass of unrecovered
urani um at BORAX-1, about eight pounds 3.7 kilograms), is uniformy distributed throughout the 84,000 square
feet of potentially contam nated soil area, renoval of the top foot of soil and gravel fromthis area woul d
result in a maxi mum urani um concentration of one part per mllion. For the sake of argument, assum ng the
smal l er soil size fraction represented 20 percent of this volune and was effectively separated by the initial
soi|l washing stage, then a nmaxi numof only five parts per mllion could be obtained. Assuming the entire

ei ght pounds 3.7 kilograns) were distributed in a much smaller area, perhaps one-sixth the entire 84,000
square feet, the uraniumconcentration would be approxi mately six parts per mllion. |[|f the snaller soi
size fraction represented 20 percent of this volune and were effectively separated by the initial soi

washi ng, then a maxi numof 30 parts per mllion could be obtained. Such |ow concentrations would not be
amendabl e to effective leaching in the final stage of the soil washing process

Soil washing could be effective for removing larger particles if the mgjority of uraniumwere not in the form
of uniformy distributed fine particles. However, historical docunmentation indicates the fuel fragments
(larger particles) were collected fromthe surface soils and the majority of renmining contam nation interred
in the reactor foundation. Therefore the actual nmass of uraniumin the BORAX-|I surface soils is probably
significantly less than the unrecovered eight pounds (3.7 kil ograns).

The focused renedial investigation/feasibility study perforned for SL-1 and BORAX-1 was based on renedi a
actions identified in previous CERCLA Records of Decision, and although soil washing technol ogy exists and is
currently in use under the EPA Superfund |Innovative Technol ogy Eval uati on Program the technol ogy has not
been specified for use in previous CERCLA Records of Decision involving radionuclide contamni nated soils.

12. Comment: One commenter suggested that selection of an alternative should be deferred until the methods



and costs associated with the Pit 9 action are available. The comenter felt the cost estimates for SL-1 and
BORAX-1 and the decision for these two sites could change if sonme of the waste coul d be processed through the
Pit 9 treatnent facilities.

Response: The situation at Pit 9 is sufficiently different fromthat at the SL-1 and BORAX-1 burial grounds
to elimnate the possibility of simlar treatment. The limted production tests at Pit 9 are directed at
transurani c wastes in concentrations greater than 10 nanocuries per gram wastes at the SL-1 and BORAX-
burial grounds are described in terns of picocuries, three orders of nagnitude smaller. |In addition, Pit 9
wast es i nclude hazardous substances and sone m xed waste, unlike the SL-1 and BORAX-I burial grounds where
radi onuclides are the only contam nants of concern. Prelimnary information regarding cost and effectiveness
of the limted production tests being perforned for the Pit 9 treatnments will not be avail able before
January, 1997. The agencies do not anticipate that delaying this renmedial action until the Pit 9 cost and
effectiveness data are available will alter their preference for capping the sites as described in
Alternative 2 of the proposed plan

13. Comment: One commenter stated that partial cleanup including ground scraping and renoval of
contami nation in excess of 10 CFR 61 Cass Alimts should be considered as an additional alternative

Response: Renoval of contaminated surface soil is a potential aspect of the final renedial design phase
Three potential options for disposition of contaninated surface soils surrounding the burial grounds were
identified in the remedial investigation/feasibility study. These options include:

. No action or restricted access
. Renoval foll owed by disposal at Radi oacti ve Waste Managenent Conpl ex
. Consol idation near the |ocation of buried waste for inclusion beneath the protective cover

10 CFR 61 defines the criteria under which the Nucl ear Regul atory Conmi ssion issues |icenses for |and
di sposal of radioactive waste. The disposal at the SL-1 and BORAX-1 burial grounds took place prior to the
effective date of 10 CFR 61, so the licensing requirenents do not apply.

14. Comment: Two commenters indicated that future |and use scenarios should be established before decisions
are nade so that exposures scenarios could be determ ned on the basis of realistic projected | and use

Response: The INEL is in the process of establishing | and use scenarios for areas surrounding Site
facilities. Certain areas nay be designated for future industrial |and use; these scenarios will be used to
formthe basis of risk calculations in the future. |In the neantine, the agencies have decided to take the
cautious approach to protect workers, the public, and the environnent by applying the nmost protective |and
use scenarios in current risk assessnents.

15. Comment: One commenter expressed the opinion that results of capping studies fromthe old dairy farm and
ot her studi es should be used in this eval uation.

Response: | NEL-specific research invol ving capping design has been included in the prelimnary conceptua
desi gns of the caps evaluated for SL-1 and BORAX-1. The Environnental Science and Research Foundation is
currently conducting cap design experiments at the INEL. These experinents, called the Protective
Cap/ Bi obarrier Experinments, focus on "low cost, natural systens to effectively isolate mnunicipal, industrial
and | ow | evel radioactive wastes and contani nated soil surfaces fromthe environment, for centuries." The
results obtained thus far in the experinents were incorporated in the Uranium M || Tailings Remedial Action
type cap design presented in the remedial investigation/feasibility study report. This included a 5-foot
(1.6-m soil layer for water balance, a 1.5-foot (45-cn) rock/cobble |ayer in conbination with a 1-f oot
(30-cnm) gravel layer for biotic control. During the renedial design phase, such I NEL-specific infornation
will be included in the final cap design

16. Comment: One commenter denmands that Alternative 3 be selected for SL-1 and BORAX-1 and that no further
out - of -state shipnents of radi oactive waste be "allowed to be deposited there"

Response: Alternative 3 is the renoval of wastes fromthe burial ground with disposal at the INEL's

Radi oacti ve Waste Managerment Conpl ex. Renopbval and di sposal only relocates the contami nation within the | NEL
at a high cost and potentially high risk to workers and the public; it does not elimnate the probl em
Alternative 2, covering and controlling the contam nation through time while radioactive decay decreases the
risk, is a safer and nore cost-effective approach. The SL-1 and BORAX-| sites have never received waste
shipped into the state fromother sources. To receive information or ask questions concerning possible
transportation of waste to the INEL fromout-of-state, citizens can call the INEL's toll-free nunber,
1-800- 708- 2680, to request additional details and assistance.



17. Comment: One commenter suggested that "debris treatnent” should be utilized to reduce vol unes of i xed
wast e.

Response: M xed wastes have not been identified at either burial ground. Al so see responses 11, 12, and 13.

18. Comment: One conmenter asked what considerations to reduce vol unes of contam nated soils were being
exer ci sed.

Response: Under the preferred alternative, capping with an engineered barrier, contam nated surface soils
wi Il be consolidated at BORAX-1 based on field screening and sanpl e data acquired during the renedi al design
phase of the renedial action. No other applicable mnimzation efforts have been identified.

A 4 Comment and Response | ndex

Because comments are summarized in the Responsiveness Sunmary for response, an index is included to
assist in identifying responses to specific comments. Al oral comrents, as received at the public neetings,
and all witten comments are included verbatim Each comrent is coded with a W neaning a witten coment,
or a T for an oral comment transcribed during the public neetings. Seven people submtted witten comments
and three rendered oral comments during the neeting. A total of 19 comments were received.

To locate a response to a specific coment, identify the comment on the index, note the associated
response nunber and page nunber, and turn to that response in the Summary of Comments and Responses in
Section A 3.



Table A-3. |Index of comments

Response Page
Code Nunber Comment Nunber

w1l 7 Alternative 2 is adequate.
A-11
W2 6,7 Excellent & interesting reports. Cost estimates seemhigh! | agree with the preferred alternatives. Estimated costs for capping landfills seemvery high; if design
is sinple and clear, | think conpetitive bidding (fixed price) should reduce estimated costs shown here in by (25 to 50)% in particular, const. ng't &
contractor ov'h'd & profit seemvery high conpared to the direct "Construction of Cap" costs. Possibly this is due to high liability insurance costs, or other job
risk costs that | amnot famliar with. At any rate, | recomrend "working" the cost reduction possibilities very hard
A-10
W3 9 The SPERT | reactor programwas al so concluded with a destruct test which occurred in the early to md 1960s, simlar to the BORAX-I destruct test
The SPERT | destruct test nust have resulted in contam nated debris and soil. Wy is SPERT | not included in any proposed cl ean-up pl an?
A-11
W4 10 Wiy do you continue to waste taxpayers $. Your publications plus the expenditures directed towards low risk projects are a total waste. You guys are out-of-control
A 12
W5 8 | favor Alternative 3 as the only permanent solution for decontam nation of the SL-1 and BORAX-I sites. | fear that Alternative 2 would | eave us vul nerable
to natural disasters, vandalism or cutbacks in nonitoring in the long run
A-11
W6 8,16 The I NEL, being situated above the Snake River Aquifer and in an earthquake sensitive area, is a disaster awaiting its ow fulfillment. | demand that
A 11
Alternative 3 be instated and that no further out-of-state shiprments of radioactive waste be allowed to be deposited there
A-15
W7 14, 17, 18 0 Uilize "debris treatment” for reducing vol. of mxed waste

0 Jdosure goals nmust be established considering future "land use' criteria
0 DCE nust establish "land use" criteria for the I NEL

A-14
0 What considerations are being exercised to nininize volunme of contam nated soils to be di sposed
A-15
T-1 2 There's been a |l ot of discussion on these plunmes, and what night reach the groundwater. O course, that's one of the major things that the citizens of the
State of Idaho are concerned about. | heard tonight that it was going to be 10,000 years before the heavy netals, U 235 would reach the groundwater by

nodel i ng by a code naned GASCREEN. M understanding is there's been very little benchmarki ng of these codes done. Last summer there was what
was called the aquifer stress test to try and do sone benchnarki ng. There's been considerable work to validate codes - we've heard about the NRC -
to validate computer codes to nake sure that they predict what's right. The codes that are being used at the INEL are not benchmarked. They are not
validated. And | think we're getting the cart before the horse on this and going out and taking actions before we really know what we've got as far as
contamnants. Let's get some good conputer codes. Let's get some good nodeling. | see fate and transport nodeling in here. And again it's the old adage
of "garbage in, garbage out." And | think that's what we've got here. W don't know the ion exchange of these metals between the soil. Conservative val ues
nmost |argely are being used, but the's a |lot of unknowns, and there needs to be sone overall benchmarking of those conputer codes that are being used simlar
to what the NRC has done with the RELAP nodels, the Skadat (sic) (TRAC?) nodels. W talk about us spending huge suns of noney on reactor safety, and
we're tal king about risk here supposedly, according to the EPA of 5 in 10,000. This is nuch greater than what the NRC is saying you' re going to have from
sone of these spare reactor accidents. So let's get sonme codes validated and benchmarked, and then let's proceed with what we have - either a No Action or
Al ternative Actions

A-6



T-2 2
T-3 11
T-4 3
T-5 4
T-6 5
di sposa
T-7 1
T-8 12
T-9 13

Al

A-14

I heartily agree with what's just been said when it comes to the need for the inprovenents that he's (Robert Wadkins, comment T-1). There's certainly a
real need there.

According to DOE s reports regardi ng renedi ati on of these sites, considerable uranium 235 renai ns unrecovered - about two pounds at the SL-1 site and
about eight pounds at the BORAX-I site. Because of U235 s very long half-life, as practical matter it will never decay away, and there is enough there to

make one

or nore nucl ear weapons. Wth today's inproved equi pnent, scraping an inch or two of topsoil fromthe ground surface and passi ng scrapi ngs

and any other appropriate excavated soil through soil decontanination equipment and a heavy netal particle separation device could probably recover a
consi der abl e anount of the uranium and ot her radionuclides for disposition el sewhere. And before replacing nore cover material, it appears that this should

be tried
st or age,
2

on alimted scaled and used nore extensively if the trials prove successful. Renoval of uranium?235 will not only restore this uraniumto secure
it will also decrease these sites' long-terminpacts that will not be reduced appreciably during the limted lifetime of an engineering barrier

What water transport time (fromthe surface to the aquifer) and what flowrate in the aquifer were used in the evaluation? Since these are uncertain, what

extrenes

were considered in the uncertainty anal yses? Wiat kind of uncertainty anal yses were done, and what were the resultant extrenmes of dosage

i npose by the nore significant radionuclides in the aquifer plunes fromSL-1 and BORAX-17?

WIl the
RWC Pad

SL-1 contam nant plume in the aquifer overlap the plune fromBORAX-1? WII these plumes overlap the plume fromthe previously eval uat ed
A? (Pad A is downstreamfrom BORAX-1 and SL-1. And for Pad A, DCE previously concluded that a cap will be installed over about

18, 000 55-gallon drums and 2,000 4x4x7 foot boxes of al pha-contam nated Rocky Flats waste that is to be left buried there.) M concern is the conbi ned

i mpact of these on a future menber of the public since it is the conbined inpact on the maxinally exposed individual that counts. And this conbined

i mpact is what should be considered in deciding what to do about the waste at each disposal site. In addition, the following |locations emt plunmes that may
overlap the plunes fromSL-1 and BORAX-1 and Pad A waste buried from 1984 through the end of RWLC waste di sposal operation, the Test Reactor

Area,

the Idaho Chemical Processing Plant, and the portion of the RAWC that was used for rad waste di sposal from 1952 to 1984. The inpact of all of the

pl umes that overlap should be considered in reaching a conclusion regarding the appropriate renedi ation action for waste at any one of the |ocations.

Mor ever,

the extent of tinme in the future that shoul d be addressed should not be restricted to a relatively short tine period |ike 100 years or 1,000 years but

shoul d extend nmuch further to at |east 10, 000.

These sites are essentially inactive disposal sites for spent fuel, transuranic waste, greater than dass C waste, and low | evel waste. There are |aws agai nst

of such waste - that is, 40 CFR 193 and Low Level Waste Policy Act of 1985 - unless the waste can be shown to be adequately confined for at |east 10,000

years

Consi deri
wel | dril

How are these requirements accounted for?

ng the Nucl ear Regul atory Conmi ssion scenarios regarding a future inadvertent intruder onto an in-future abandoned waste disposal site - that is, the
ling scenario, basenment excavation and honme construction, farm ng and excavation and di scovery of buried articles - what would be the maxi mum

dosage to such and intruder at the times of maxi nrum dosage regardl ess of how far these are in the future? O at |least to 10,000 years? How do these dosages
conpare with DOE and NRC dosage limts for a future inadvertent intruder onto an unrecogni zed abandoned rad waste facility?

The pl anned cl eanup of Pit 9 could provide experience-derived infornmation on which to base cost estimates for cleaning up the SL-1 and BORAX-| sites.
And changes to their cost estimates could influence the decision regarding which renediation alternative to pursue. Consideration should be given to deferring

the fina
i nvol ved

deci sion regarding these issues until Pit 9 cleanup has progressed sufficiently to permt better assessment of the methods and costs that should be
in their cleanup. Also possibly sone of the waste generated in these cl eanups coul d best be prepared for disposal by processing themthrough the Pit 9

treatnent facilities.

The Site

Di sposition Alternatives considered apparently only one involving waste renoval - renoval of all contam nated naterials, the nost expensive of all

Partial cleanup involving the above mentioned ground scraping plus renoval of materials contam nated beyond 10 CFR 61 G ass A linmts deserves consideration
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as an alternative. Such a partial cleanup could substantially reduce the very long half-lived portion of these sites' radioactivity plunes in the aquifer and their
i mpacts on future inadvertent intruders, and the cost should be substantially |less than that of total cleanup.

A-14

I still have a question on the | and use and the industrial scenario, and | think that any further action or closing out or accepting of any alternatives be del ayed
until we get a land use plan for the INEL so we know where we're going and what we're going to do with it. The one in ten scenario - again | believe on the
industrial, the risk scenario, | believe there's a direct exposure driving that, and it's a direct exposure to an individual with no capping, no asphalt, or
sonething like that. | believe it needs to be realistic scenario on the industrial scenario, and that factors again into this land use. | think that we're just

sitting here spinning our wheels and perhaps spending a | ot of noney along with the wheel spinning if we proceed with some of these alternatives before we've got a
I and use plan in place for these areas that we're considering tonight, and perhaps even the total INEL. The soil consolidation variables that were nentioned,
think that if you're picking up any contamination out there under the EPA criteria, if you' re going to say that it's going to be exposed and there's no cover on it,

you're going to have to consolidate the soil. | don't think you ve got any choice with the cesium 137 out there.

A 14
The other question | have, is there's a nunber of studies going on various capping things on what was called the old dairy farmout there. | don't know what those
studies are called, but they' ve done a nunber of studies and |ooking at aninals borrowing into the soil and things like that. | think those should be factored in

A-15

Here there's a lot of research going on out there, and | keep seeing these things and none of it factored in here. Here we're proposing sone things, that of capping
and that - let's use what work we've done and what research we've done out there.

Looki ng at and having read this and having a pretty good grasp about the natural sciences, having degrees in it, | think the Contai nnent Nunber 2 woul d be ny

opinion the Preferred Alternative in this situation. | think that No Action is - | think that we created this ness in our lifetine, we need to cleanup this ness in
our lifetinme. | don't think we need to leave it for future generations. Plus | think that there is a good possibility that we coul d have airborne particul ate
activity with this thing as far as with wind erosion, and that is really what |'mnostly concerned about in this situation, in all of these sites, really, is the
possibility of having wind erosion take place. | think that in any of these sites | would prefer that nothing that is contamnated is ever touched again and
everything is left in place. | you' re going to nound on top of it sufficient weight where the shaking of the earthquake - | nean, there is a fault line that is
running through this area - you wouldn't worry about it sloughing off and creating even a |larger problemthan is already there. | think it'll indicated to whoever
happens upon it in the future generations, it will indicate to themthat this wouldn't be proper place to put a foundation for a home or put a garden in. Wether we
are able to comunicate to those future generations or not, in 400 years Lord knows where we'll be as far as the human race, we all know that, so that's about all

have to say about that. A 11



Appendi x B
Adm ni strative Record File |Index
| daho National Engi neering Laboratory

Admini strative Record File Index for the Track 2 Scoping of the
ARA-I1 SL-1 Burial Gound QU 5-05 and 6-01

6/ 26/ 95
Fil e Nunber
ARL. 1 Backgr ound
. Docunent #: EGG GEO- 10068
Title: A Modeling Study of Water Flow in the Vadose Zone beneath the RAWC
Aut hor : Baca, R G
Reci pi ent: N A
Dat e: 0/ 01/ 92

*Note: This Docunent is filed in the Pad A Administrative Record Binder Operable Unit 7-12 Vol une |

. Docunent #: EGG BG 9175
Title: I ndependent Verification and Benchrmark Testing of the Porflo-3 Conputer
Code, Version 1.0
Aut hor : Baca, R G
Reci pi ent: N A
Dat e: 08/ 01/ 94
. Docunent #: KJIH- 09- 94
Title: Interviews with Darrell Hanni Regarding the SL-1 Burial G ound
Aut hor : Hol dren, K J.
Reci pi ent : Hal ford, V.E
Dat e: 07/ 06/ 94
. Docunent #: 10022
Title: Record of Meeting with Roger G Jensen, U S.GS., Regarding Depth to Aquifer
near BORAX-1/SL-1
Aut hor: VanDer poel , G
Reci pi ent : N A
Dat e: 02/ 17/ 94
. Docunent #: 10023
Title: Record of Meeting with D ck Meservey, E&G | daho, Regardi ng BORAX- |
Aut hor : Tucker, J.
Reci pi ent : N A
Dat e: 02/ 17/ 94
. Docunent #: 10024
Title: Record of Meeting with Roger WI hel nson, E&G | daho, Regarding Pipes in
SL-1 Burial G ound
Aut hor : Meadows, G
Reci pi ent : N A
Dat e: 04/ 15/ 94
. Docunent #: 10025
Title: Record of Meeting with Eddy Chew, DCE-1daho Regarding SL-1 Burial G ound Pipes
Aut hor : Meadows, D.
Reci pi ent: N A
Dat e: 04/ 14/ 94
. Docunent #: 10026
Title: Record of Meeting with denn Briscoe, Regarding SL-1 Burial G ound
Aut hor : Meadows, D.
Reci pi ent : N A

Dat e: 01/ 25/ 94



ARL. 7

AR3. 8

Docunent #: 10027

Title: Record of Meeting with Craig Kwanme, LITCO Regarding Basis for RAWC Disposal Costs

Aut hor : Vetter, D.

Reci pi ent: N A

Dat e: 12/ 02/ 94

Docunent #: 10028

Title: Meno of Conversation with Richard Geen, Regarding Pipes in the SL-1 Burial G ound

Aut hor: Hol dren, K. J.

Reci pi ent : N A

Dat e: 04/ 14/ 94

Docunent #: 10133

Title: Support Docurentation: Estimation of U anium 235 Surface Soil Concentrations Based
on Mass Unrecovered at the BORAX-1 Burial G ound

Aut hor : R Filenyr

Reci pi ent: J. Holdren

Dat e: 08/ 30/ 95

Docunent #: 10134

Title: Errata for the Renedial |nvestigation/Feasibility Study Report for Operable Units 5-05
and 6-01 (SL-1 and BORAX-1 Burial G ounds)

Aut hor: R Filenyr

Reci pi ent: N A

Dat e: 08/ 30/ 95

Docunent #: 10135

Title: Support Docurentation: Annual Dose Cal cul ation for Selected Scenarios at the SL-1
and BORAX-1 Burial G ounds

Aut hor: R Filenyr

Reci pi ent : J. Holdren

Dat e: 08/ 30/ 95

Docunent #: 10136

Title: SL-1/BORAX-1 O ass C Waste Equival ency Determi nation

Aut hor: R Filenyr

Reci pi ent : J. Holdren

Dat e: 08/ 30/ 95

Initial Assessments

Docunent #: 2984

Title: ARA-06, ARA Il SL-1 Burial Gound

Aut hor : N A

Reci pi ent : N A

Dat e: 09/ 15/ 86

Docunent #: 2629

Title: BORAX- 02, BORAX-1 Burial Site

Aut hor : N A

Reci pi ent: N A

Dat e: 10/ 03/ 86

Ri sk Assessment

Docunent #: M SC- 94001

Title: Prelimnary Baseline R sk Assessnment for the OJ5-05 and 6-01, SL-1 and
BORAX-| Burial Gounds R/FS

Aut hor : N A

Reci pi ent: N A

Dat e: 10/ 01/ 93



D Docunent #: 5662

Title: Overvi ew of Exposure Scenarios for the Baseline R sk Assessment for the
QU 5-05 and 6-01, SL-1 and BORAX-1 Burial Gounds Rl
Aut hor : N A
Reci pi ent : N A
Dat e: 10/ 01/ 93
. Docunent #: | NEL- 95/ 103 Rev 2
Title: ARA W ndbl own Area Ri sk Eval uation
Aut hor : D. Jorgensen
Reci pi ent : N A
Dat e: 09/ 07/ 95
. Docunent #: 10137
Title: Assessment of Surface Soils Surrounding the SL-1 Burial G ounds
Aut hor : K. J. Holdren
Reci pi ent: N A
Dat e: Cct ober, 1995
AR3. 10 Scope of Wrk
. Docunent #: EGG ER- 10998
Title: Scope of Work for Operable Units 5-05 and 6-01 (SL-1 and BORAX-1 Buri al
G ounds) Renedial Investigation Feasibility Study (R /FS)
Aut hor : Hal ford, V.E
Reci pi ent: N A
Dat e: 03/ 01/ 94
AR3. 12 Renedi al I nvestigation/Feasibility Study
. Docunent #: CPE- ER- 157-94
Title: Transmittal of the Draft Remedial Investigation/Feasibility Study Report for
Operable Units 5-05 and 6-01 (SL-1 and BORAX-1 Burial Gounds RI/FS); Volume 1 of 2
Aut hor : Lyl e, J.L.
Reci pi ent: Pierre, W; Nygard, D
Dat e: 06/ 15/ 94
. Docunent #: | NEL- 95/ 0027
Title: Remedi al Investigation/Feasibility Study Report for Qperable Units 5-05 and
6-01 (SL-1 and BORAX Burial G ounds)
Aut hor : Holdren, K J.; Filenyr, RG; Vetter DW
Reci pi ent: N A
Dat e: 03/ 01/ 95
AR4. 3 Proposed Pl an
. Docunent #: 10011
Title: Proposed plan for Operable Units 5-05 and 6-01 Stationary Low Power
Reactor-1 and the Boiling Water Experinmental -1 Burial G ounds
Aut hor : DCE, EPA, | DHW
Reci pi ent : N A

Dat e: 05/ 01/ 95



